TI 
IN 

PA 



L6 ANSWER 1 OF 1 US PAT FULL 
AN 97:114931 US PAT FULL 

in^atio^" 1 ™- 1 antib ° dies and the - »»e in the treatment of 
Faanes, Ronald Bertrand, Pound Ridge, NY, United States 
McGoff, Paul Edward, Watertown, CT, United states 
Shirley, Bret Allen, New Milford, CT, United States 
Scher, David Stuart, Danbury, CT, United States 

sta1 e r f!"s In c g orpo^ti P ^r" UtiCalS ' InC " «. ""it- 

PI US 5695760 19971209 

AI US 1995-427355 19950424 (8) 

DT Utility 

LN.CNT 3085 

INCL INCLM: 424/178.100 

INCLS: 424/181.100;. 530/391.100; 530/388.850 
NCL NCLM: 424/178.100 

NCLS: 424/181.100; 530/388.850; 530/391.100 
IC [6] 

I CM: A61K039-395 

ICS: C07K016-28 
EXF 530/391.1; 530/388.85; 424/181.1; 424/178 1 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

=> d 16 ab kwic 



L6 ANSWER 1 OF 1 US PAT FULL 

AB Methods for preventing or treating inflammation are provided 

Specifically, such inflammation can be effectively treated or prevented 
through the use of anti-lCAM-1 antibodies which have been mo5i?S to 
contain poly (ethylene) glycol adducts. The modification reduces the 
immunoreactivity of the antibodies, and thus increases the antLodies • 

Shirley, Bret Allen, New Milford, CT, United States 



IN 

DETD 
such 



albumin, gelatin, or immunoglobulins; hydrophilic polymers 



as D arS i aSd Py ^° lid0ne; SUCh aS S^ne, glutamic acid, 

aspartic acid, or argmine; monosaccharides, disaccharides, 
and other carbohydrates including cellulose or its derivatives, 
glucose, ' 

mannose, or dextrins; chelating agents such as EDTA; and. 

=> s 16 and igf 

0 L6 AND IGF 

=> d his 

(FILE 1 HOME ' ENTERED AT 15:05:02 ON 13 JAN 2001) 

TnM E ^° SIS ' MEDLINE ' US PAT FULL, SCISEARCH' ENTERED AT 15:06:14 ON 13 



E SHIRLEY BERT A/AU 
LI 1 S E8 

L2 4 S E9 

L3 IS E10 

2 S (LI OR L2 OR L3) AND (IGF ) 
L5 0 S L4 AND ARGININE 

L6 1 S (LI OR L2 OR L3) AND ARGININE 

L7 0 S L6 AND IGF 

=> d 14 1-2 

L4 ANSWER 1 OF 2 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1998:422060 BIOSIS 
DN PREV199800422060 

TI Issues in liquid formulation development for insulin-like growth factor I 
(IGF-I. 

AU Shirley, Bret A.; Bajwa, Kamaljit K.; Lone, Timothy A. ; 

Arellano, Sandra L.; Hora, Maninder S. 
CS Dep. Formulation, Chiron Corp., Emeryville, CA 94521 USA 



SO Abstracts of Papers American Chemical Society, (1998) Vol. 216, No. 1-3, 
pp. BIOT 7. 

Meeting Info.: 216th National Meeting of the American Chemical Society 
Boston, Massachusetts, USA August 23-27, 1998 American Chemical Society 
. ISSN: 0065-7727. 



DT Conference 
LA English 

L4 ANSWER 2 OF 2 BIOSIS COPYRIGHT 2001 BIOSIS 
AN 1998:105333 BIOSIS 
DN PREV1998 00105333 

TI A sustained-release system for efficient encapsulation with high loading 

of insulin-like growth factor-I (IGF-I. 
AU Qiang, Ye (1); Stevenson, Mark (1); Asherman, John (1); Chen, Sharon; 

Shirley, Bret; Katre, Nandini (1) 
CS (1) Dep. Tech. Corp., San Diego, CA 92121 USA 

SO Pharmaceutical Research (New York), (Nov., 1997) Vol. 14, No. 11 SUPPL., 



pp. S469. 

Meeting Info. : Annual Meeting of the American Association of 
Pharmaceutical Scientists Boston, Massachusetts, USA November 2-6, 1997 
American Association of Pharmaceutical Scientists 
. ISSN: 0724-8741. 



DT Conference 
LA English 

=> d 16 

L6 ANSWER 1 OF 1 US PAT FULL 
AN 97:114931 US PAT FULL 

TI Modified anti-ICAM-1 antibodies and their use in the treatment of 

inflammation 

IN Faanes, Ronald Bertrand, Pound Ridge, NY, United States 



McGoff, Paul Edward, Watertown, CT, United States 
Shirley, Bret Allen, New Milford, CT, United States 
Scher, David Stuart, Danbury, CT, United States 
PA Boehringer Inglehiem Pharmaceuticals, Inc., Ridgefield, CT, United 

States (U.S. corporation) 
PI US 5695760 19971209 

AI US 1995-427355 19950424 (8) 

DT Utility 
LN.CNT 3085 

INCL INCLM: 424/178.100 

INCLS: 424/181.100; 530/391.100; 530/388.850 
NCL NCLM: 424/178.100 



NCLS: 424/181.100; 530/388.850; 530/391.100 
IC [6] 

ICM: A61K039-395 

ICS: C07K016-28 
EXF 530/391.1; 530/388.85; 424/181.1; 424/178.1 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



=> ci his 

(FILE 1 HOME 1 ENTERED AT 15:05:02 ON 13 JAN 2001) 

FILE MIOSIS, MEDLINE, US PAT FULL, SCISEARCH' ENTERED AT 15:06:14 ON 13 
JAN 2001 



E SHIRLEY BERT A/AU 
LI 1 S E8 

L2 4 S E9 

L3 IS E10 

L4 2 S (LI OR L2 OR L3) AND (IGF ) 

L5 0 S L4 AND ARGININE 

1 S (LI OR L2 OR L3) AND ARGININE 
L7 0 S L6 AND IGF 



514/012.000; 514/021.000 

IC [6] 

ICM: A61K038-21 

ICS: A61K038-28; A61K038-29 
EXF 424/85.7; 424/85.1; 424/85.2; 424/85.4; 514/3; 514/4; 514/12; 514/21 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L15 ANSWER 9 OF 13 US PAT FULL 
AN 97:35684 US PAT FULL 

TI Reduction of skin irritation and resistance during electrotransport 

IN Cormier, Michel J. N . , Mountain View, CA, United States 

Ledger, Philip W., Bedford, United Kingdom 

Johnson, Juanita, Brisbane, CA, United States 

Phipps, Joseph B., Maple Grove, MN, United States 

Chao, Stella, San Carlos, CA, United States 
PA ALZA Corporation, Palo Alto, CA, United States (U.S. corporation) 
PI ^ US 5624415 19970429 
AI v US 1995-427336 19950424 (8) 
DT Utility 
LN.CNT 1625 

INCL INCLM: 604/290.000 

INCLS: 604/020. 000 
NCL NCLM: 604/290. 000 

NCLS: 604/020.000 
IC [6] 

ICM: A61N001-30 

EXF 604/890.1; 604/20-21; 604/290; 604/49; 604/50; 604/65-66; 607/149-153; 
128/783; 128/632 



L15 ANSWER 10 OF 13 US PAT FULL 
AN 96:60160 US PAT FULL 

TI Reduction of skin irritation during electrotransport 

IN Phipps, Joseph B., Plymouth, MN, United States 

PA Alza Corporation, Palo Alto, CA, United States (U.S. corporation) 

PI C US 5533971 19960709 

AI US 1993-116660 19930903 (8) 

DT Utility 

LN.CNT 1612 

INCL INCLM: 604/020.000 

INCLS: 604/890.100; 604/290.000; 607/115.000 
NCL NCLM: 604/020.000 

NCLS: 604/290.000; 604/890.100; 607/115.000 
IC [6] 

ICM: A61N001-30 

EXF 604/20; 604/65-66; 604/290; 604/890.1; 607/149-152; 607/115; 436/74; 
436/79; 436/55; 128/637 



L15 ANSWER 11 OF 13 US PAT FULL 
AN 96:3504 US PAT FULL 

TI Transmucosal therapeutic composition 

IN Igari, Yasutaka, Kobe, Japan 

Yamada, Minoru, Kawanishi, Japan 

Taketomi, Shigehisa, Ikeda, Japan 
PA Takeda Chemical Industries, Ltd., Osaka, Japan (non-U. S. corporation) 

PI q; US . 5 4 8 2 7 0 6 ■ - 1-9-96.0409 
AI US 1993-49402 19930416 (8) 

PRAI JP 1992-97947 19920417 
DT Utility 
LN.CNT 1309 

INCL INCLM: 424/085.700 

INCLS: 424/085.100; 424/085.200; 424/085.400; 514/003.000; 514/004.000; 
514/012.000; 514/021.000 
NCL NCLM: 424/085.700 

NCLS: 424/085.100; 424/085.200; 424/085.400; 514/003.000; 514/004.000; 



514/012.000; 514/021.000 



IC [6] 



ICM: A61K038-21 

ICS: A61K038-28; A61K038-29 
EXF 514/3; 514/4; 514/12; 514/21; 424/85.1; 424/85.2; 424/85.4; 424/85.7 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L15 ANSWER 12 OF 13 US PAT FULL 
AN 94:40056 US PAT FULL 

TI Benzo-fused lactams that promote the release of growth hormone 

IN Fisher, Michael H., Ringoes, NJ, United States 

Schoen, William R., Edison, NJ, United States 
Wyvratt, Matthew J. , Mountainside, NJ, United States 
DeVita, Robert J., Westfield, NJ, United States 

PA Merck & Co., Inc., Rahway, NJ, United States (U.S. corporation) 

PI US 5310737 19940510 

AI US 1993-12190 19930202 (8) 

RLI Division of Ser. No. US 1992-839742, filed on 28 Feb 1992, now 
patented, 

Pat. No. US 5206235 which is a continuation-in-part of Ser. No. US 

1991-673695, filed on 20 Mar 1991, now abandoned 
DT Utility 
LN.CNT 6705 

INCL INCLM: 514/215.000 

INCLS: 540/491.000 
NCL NCLM: 514/215.000 

NCLS: 540/491.000 
IC [5] 

ICM: A61K031-55 

ICS: C07D281-02 • 
EXF 540/491; 514/213; 514/211; 514/215 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L15 ANSWER 13 OF 13 US PAT FULL 
AN 93:33488 US PAT FULL 

TI Benzo-fused lactams that promote the release of growth hormone 

IN" Fisher, Michael H., Ringoes, NJ, United States 
Schoen, William R . , Edison, NJ, United States 
Wyvratt, Matthew J., Mountainside, NJ, United States 
DeVita, Robert J., Westfield, NJ, United States 

PA ^ Merck & Co., Inc., Rahway, NJ, United States (U.S. corporation) 

PI UJS 5206235 19930427 

AI US 1992-839742 19920228 (7) 

RLI Continuation-in-part of Ser. No. US 1991-673695, filed on 20 Mar 1991, 

now abandoned 
DT Utility 
LN.CNT 6831 

INCL INCLM:' 514/213.000 

INCLS: 540/455.000; 540/460.000; 540/461.000; 540/467.000; 540/480.000; 

540/491.000; 540/509.000; 540/523.000; 544/052.000; 544/105.000; 
544/354.000; 546/157.000; 546/158.000; 548/253.000; 548/486.000 
NCL NCLM: 514/210.210 

NCLS: 514/211.060; 514/212.070; 514/217.050; 514/217.070; 514/217.080; 

540/455.000; 540/460.000; 540/461.000; 540/467.000; 540/480.000; 
540/491.000; 540/509.000; 540/523.000; 544/052.000; 544/105.000; 
544/354.000; 546/157.000; 546/158.000; 548/253.000; 548/486.000 

IC [5] 

ICM: A61K031-55 

ICS: C07D223-16; C07D285-36; C07D267-14 
EXF 546/467; 546/480; 546/523; 546/544; 514/211; 514/213 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



=> d 115 1-13 

LI 5 ANSWER 1 OF 13 US PAT FULL 
AN 2000:131805 US PAT FULL 

TI Conjugates useful in the treatment of prostate cancer 

IN Brady, Stephen F., Philadelphia, PA, United States 

Garsky, Victor M. , Blue Bell, PA, United States 
Pawluczyk, Joseph M., Plymouth Meeting, PA, United States 

PA Merck & Co., Inc., Rahway, NJ, United States (U.S. corporation) 

PI US 6127333 20001003 

AI US 1998-112656 19980709 (9) 

PRAI US 1997-52195 19970710 (60) 

DT Utility 

LN.CNT 2 013 

INCL INCLM: 514/002.000 

INCLS: 514/016.000; 514/017.000; 514/018.000; 530/329.000; 530/330.000; 
540/478.000 
NCL NCLM: 514/002.000 

NCLS: 514/016.000; 514/017.000; 514/018.000; 530/329.000; 530/330.000; 
540/478. 000 

IC [7] 

ICM: A61K038-00 

EXF 530/329; 530/330; 514/2; 514/16; 514/17; 514/18; 540/478 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L15 ANSWER 2 OF 13 US PAT FULL 
AN 2000:64696 US PAT FULL 

TI Method for removing N-terminal methionine 

IN Nishimura, Osamu, Hyogo, Japan 

Suenaga, Masato, Hyogo, Japan 

Ohmae, Hiroaki, Nara, Japan 
' Tsuji, Shinji, Hyogo, Japan 

PA Takeda Chemical Industries, Ltd., Osaka, Japan (non-U. S. corporation) 

PI US 6066470 20000523 

AI US 1997-872417 19970610 (8) 

PRAI JP 1996-154634 - 19960614 

DT Utility 

LN.CNT 2980 

INCL INCLM: 435/069.100 

INCLS: 435/069.400; 435/069.520; 530/300.000; 530/311.000; 530/331.000; 
530/343.000; 530/350.000; 530/351.000; 530/399.000 
NCL NCLM: 435/069. 100 

NCLS: 435/069.400; 435/069.520; 530/300.000; 530/311.000; 530/331.000; 
530/343.000; 530/350.000; 530/351.000; 530/399.000 

IC [7] 

ICM: C12P021-06 

ICS: C07K001-107; C07K001-12 
EXF 435/69.1; 435/69.4; 435/69.52; 530/300; 530/311; 530/331; 530/343; 

530/350; 530/351; 530/399 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L15 ANSWER 3 OF 13 US PAT FULL 
AN 2000:12602 US PAT FULL 

TI S-adenosyl methionine regulation of metabolic pathways and its use in 

diagnosis and therapy 
IN Schwartz, Dennis E., Redmond, WA, United States 

Vermeulen, Nicolaas M. J., Woodinville, WA, United States 



O'Day, Christine L., Mountlake Terrace, WA, United States 
PA Oridigm Corporation, Seattle, WA, United States (U.S. corporation) 

PI US 6020139 20000201 

AI US 1995-428963 19950425 (8) 

DT Utility 
LN.CNT 4367 

INCL INCLM: 435/007.100 

INCLS: 435/007.100; 435/192.000; 514/556.000 
NCL NCLM: 435/007.100 

NCLS: 435/192.000; 514/556.000 
IC [6] 

ICM: G01N033-53 

ICS: C12N009-08; A01N037-30 
EXF 435/7.1; 435/192; 514/556 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L15 ANSWER 4 OF 13 US PAT FULL 
AN 2000:4808 US PAT FULL 

TI Indolocarbazole derivatives useful for the treatment of 

neurodegenerative diseases and cancer 
IN Roder, Hanno, Ratingen, Germany, Federal Republic of 

Lowinger, Timothy B. , Nishinomiya, Japan 

Brittelli, David R., Branford, CT, United States 

VanZandt, Michael C, Guilford, CT, United States 
PA Bayer Corporation, Pittsburgh, PA, United States (U.S. corporation) 
PI US 6013646 20000111 

AI US 1998-109131 19980702 (9) 

DT Utility 
LN.CNT 1457 

INCL INCLM: 514/219.000 

INCLS: 540/556.000 
NCL NCLM: 514/219.000 

NCLS: 540/556.000 
IC [6] 

ICM: A61K031-55 

ICS: C07D487-00; C07D491-00 
EXF 540/556; 514/219 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L15 ANSWER 5 OF 13 US PAT FULL 
AN 1999:92802 US PAT FULL 

TI Dipeptides which promote release of growth hormone 

IN Carpino, Philip A., Groton, CT, United States 

Dasilva- Jardine, Paul A., Providence, RI, United States 
Lefker, Bruce A., Gales Ferry, CT, United States 
Ragan, John A., Gales Ferry, CT, United States 

PA Pfizer Inc, New York, NY, United States (U.S. corporation) 

PI US 5936089 19990810 

WO 9638471 19961205 

AI US 1997-973268 19971126 (8) 

WO 1995-IB410 19950529 

19971126 PCT 371 date 
19971126 PCT 102(e) date 

DT Utility 
LN.CNT 5362 

INCL INCLM: 546/143.000 

INCLS: 546/146.000; 514/307.000; 514/310.000 
NCL NCLM: 546/143.000 

NCLS: 546/146.000 
IC [6] 

ICM:- A61K031-475 

ICS: C07D217-06 
EXF 546/143; 546/146; 514/310 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L15 ANSWER 6 OF 13 US PAT FULL 



AN 
TI 
IN 



PA 
PI 
AI 
PRAI 



DT 



1999: 65248 US PAT FULL 

Osteogenic promoting pharmaceutical composition 
Hoshino, Tetsuo, Osaka, Japan 
Muranishi, Hiroya, Kyoto, Japan 
Taketomi, Shigehisa, Osaka, Japan 
Iwasa, Susumu, Kyoto, Japan 
Takeda Chemical Industries, Ltd 
US 5910492 19990608 
US 1996-719467 19960925 (8) 



Osaka, Japan (non-U. S. corporation) 



LN.CNT 1509 
INCL 



JP 1995-138036 
JP 1996-11686 
WO 1996-JP1506 
Utility 



19950605 
19960126 
19960604 



INCLM 
INCLS 
NCL NCLM: 
NCLS: 
IC [6] 

ICM: A61K031-67 
ICS: A61K031-66 
EXF 514/96; 514/114; 



514/114.000 
514/096.000; 
514/114.000 
514/096.000; 



514/119. 000; 514/140.000 
514/119.000; 514/140.000 



514/119; 514/140 



CAS INDEXING IS AVAILABLE FOR THIS PATENT , 



L15 
AN 
TI 
IN 



ANSWER 7 OF 13 US PAT FULL 
1998 : 31024 US PAT FULL 

Bridged piperidines promote release of growth hormone 
Lu, Zhijian, Scotch Plains, NJ, United States 
Patchett, Arthur A., Westfield, NJ, United States 
Tata, James R., Westfield, NJ, United States 

Merck & Co., Inc., Rahway, NJ, United States (U.S. corporation) 
US 5731317 19980324 
US 1995-401849 19950310 (8) 
Utility 



PA 
PI 
AI 
DT 

LN.CNT 1591 
INCL 



NCL 



IC 



EXF 



514/289.000 
514/284.000; 
514/289.000 
514/284.000; 



546/071.000; 546/072.000; 546/073.000; 546/074.000 
546/071.000; 546/072.000; 546/073.000; 546/074.000 



INCLM: 
INCLS : 
NCLM: 
NCLS: 
[6] 

ICM: A61K031-445 
ICS: A61K031-46 

546/125; 546/129; 546/130; 546/131; 546/132; 546/1; 546/26; 546/61; 
546/71; 546/72; 546/73; 546/74; 546/77; 514/289; 514/284; 514/279; 
514/278; 514/277; 514/294 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L15 
AN 
TI 
IN 



PA 
PI 
AI 
RLI 



PRAI 
DT 
LN.CNT 
INCL 



NCL 



ANSWER 8 OF 13 US PAT FULL 
1998 : 24916 US PAT FULL 
Transmucosal therapeutic composition 
I*gaT:T~7^Ya^ t^I^^ - - 

Yamada, Minoru, Kawanishi, Japan 
Taketomi, Shigehisa, Ikeda, Japan 

Takeda Chemical Industries, Ld., Osaka, Japan (non-U. S. corporation) 
US 5725852 19980310 
US 1995-526987 19950912 (8) 
Division of Ser. No 
Pat. No. US 5482706 
JP 1992-97947 
Utility 



US 1993-49402, filed on 16 Apr 1993, now patented, 
19920417 



1251 

INCLM: 

INCLS: 

NCLM: 
NCLS: 



424/085.700 

424/085.100; 

514/012.000; 

424/085.700 

424/085.100; 



424/085.200; 
514/021.000 



424/085.400; 514/003.000; 514/004.000; 



424/085.200; 424/085.400; 514/003.000; 514/004.000; 



L17 
AN 
TI 
IN 



PA 

PI 

AI 

PRAI 

DT 



ANSWER 1 OF 1 US PAT FULL 
2000: 64696 US PAT FULL 

Method for removing N-terminal methionine 
Nishimura, Osamu, Hyogo, Japan 
Suenaga, Masato, Hyogo, Japan 
Ohmae, Hiroaki, Nara, Japan 
Tsuji, Shinji, Hyogo, Japan 
Takeda Chemical Industries, Ltd 
US 6066470 20000523 
US 1997-872417 19970610 (8) 



Osaka, Japan (non-U. S. corporation) 



LN.CNT 2980 



JP 1996-154634 
Utility 



INCL 



NCL 



INCLM: 
INCLS: 

NCLM: 
NCLS: 



435/069. 100 
435/069.400; 
530/343.000; 
435/069. 100 
435/069.400; 
530/343. 000; 



19960614 



435/069.520; 
530/350. 000; 



530/300.000; 
530/351. 000; 

530/300.000; 
530/351. 000; 



530/311.000; 
530/399.000 



530/311.000; 
530/399. 000 



435/069.520; 
530/350. 000; 

IC [7] 

ICM: C12P021-06 

ICS: C07K001-107; C07K001-12 
EXF 435/69.1; 435/69.4; 435/69.52; 530/300; 530/311; 530/331; 

530/350; 530/351; 530/399 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



530/331.000; 



530/331.000; 



530/343; 



FILE MIOSIS, MEDLINE, US PAT FULL, SCISEARCH* ENTERED AT 15:06:14 ON 13 
JAN 2001 



E SHIRLEY BERT A/AU 

LI 1 S E8 

L2 4 S E9 

L3 IS E10 

L4 2 S (LI OR L2 OR L3) AND (IGF ) 

L5 0 S L4 AND ARGININE 

L6 1 S (LI OR L2 OR L3) AND ARGININE 

L7 0 S L6 AND IGF 

L8 69549 S IGF OR (INSULIN LIKE GROWTH FACTOR) 

L9 1631 S L8 AND ARGININE 

L10 0 S L9 AND (GLUTARIC ACID BUFFER) 

Lll 0 S L9 AND ( MATEIC ACID) 

L12 0 S L9 AND (SUCCINIC ACID BUFFER) 

L13 84 S L9 AND CITRIC AND BUFFER 

L14 0 S L13 AND (HISTADINE BUFFER) 

L15 13 S L13 AND IMIDAZOLE 

L16 0 S L15 AND QUANIDINE 

L17 1 S L15 AND GUANIDINE 



inu buffer (50 mM TRIS, 140 mM NaCl, pH 7.2). Assay reactions 
1 are run for 0, 30, 60, 120, and 180 minutes. 

LIS ANSWER 2 OF 13 US PAT FULL 

DETD . . . oxytocin, proinsulin C-peptide, secretin, somatostatin, 

thyroid-stimulating hormone releasing hormone, ubiquitin, urogastrone, 
vasopressin derivatives, kinin derivatives, tuftsin, somatomedin, 
corticotropin releasing factor, insulin-like 
growth factor, calcitonin gene related peptide, PTHrP, 

VIP, DHI, insulinotropin, GRP, CCK-PZ, Galanin, Antrum Peptide, 

motilin, 

PPY, Pancreatic Polypeptide, PSP, pancreastatin, hCG, . 
DETD . . . 2,000 to 4,000 moles) of the . alpha . -diketone derivative 

relative to one mole of the peptide or a salt thereof. Any 
buffer solution {e.g. phosphate buffer, acetate 
buffer, citrate buffer, etc.) may be used for the 

above described transamination reaction, as long as it does not inhibit 

the reaction. Among others, acetate buffer is preferably used. 

The reaction pH is preferably adjusted in the range of about 2 to 9, 

more preferably about. 
DETD ... as sulfonic acid, nitric acid, hydrochloric acid, perchloric 

acid, etc. or an organic acid such as acetic acid, oxalic acid, 
citric acid, carbonic acid, etc. Among others, copper sulfate 

and copper acetate are preferably used and, in particular, cupric 

sulfate is. 

DETD . . . including an alkylamine derivative such as triethylamine, 
tributylamine, etc., an aromatic amine derivative such as 
N,N-dimethylaniline, pyridine, lutidine, collidine, 4- 
(dimethylamino) pyridine, imidazole, etc., and urea can be 
used. Among others, an aromatic amine derivative is preferable, in 
particular, pyridine is more preferably. 

DETD . . . amine including cysteamine, an alkylamine such as 

triethylamine, tributylamine, etc., an aromatic amine such as 

N, N-dimethyl-aniline, pyridine, lutidine, collidine, 

4- (dimethyl-amino) pyridine, imidazole, etc., a diamine such as 

o-phenylenediamine, tolylene-3, 4-diamine, 3, 4-diaminobenzoic acid, 

2, 3-diaminophenol, 4-chloro-o-phenylenediamine (preferably an aromatic 

diamine, more preferably an o-phenylenediamine), etc.,. 

DETD ... 0 to 70. degree. C. (preferably from about 20 to 40. degree. 

C. ) . 

The reaction is preferably carried out with using a buffer 
solution as a solvent. The buffer solution is exemplified by 
phosphate buffer solution, acetate buffer solution, 
citrate buffer solution, etc. Any buffer solution 

may be used for the above described transamination reaction, as long as 
it does not inhibit the reaction. Among others, acetate buffer 
is preferably used. Reaction pH is preferably adjusted in the rage of 
about 2 to 9, more preferably about 3. 
DETD Arg: Arginine 

DETD To 2 kg of wet cells obtained in Reference Example 1 was added 6 L of 
50 

mM Tris-HCl buffer (pH 8.0) containing 8 M guanidine 

hydrochloride. The mixtures were stirred to dissolve the cells in the 
buffer solution, followed by centrifugation (10,000 rpm, 60 

minutes) to obtain 6 L of cell extract solution. Thus obtained solution 

was. . . the column. The fraction of Met-rhGH was collected by 

eluting with a linear concentration gradient consisting of 10 mM 

Tris-HCl buffer solution (pH 7.0) containing 40% saturated 

ammonium sulfate and 10 mM Tris-HCl buffer solution (pH 7.0) 

and was dialyzed against 50 mM sodium hydrogen carbonate (pH 8.2), 

followed by centrifugation (4,200 rpm, 45. . . The fraction of 

Met-rhGH was collected by eluting with a linear concentration gradient 

consisting of 10 mM sodium hydrogen carbonate buffer solution 

(pH 8.2) and 10 mM sodium hydrogen carbonate buffer solution 

(pH 8.2) containing 1 M sodium chloride and was dialyzed against 50 mM 

sodium hydrogen carbonate (pH 8.2). About. . . Tosoh) , followed by 



adsorption and eluting with HPLC using a linear concentration gradient 
consisting of 10 mM sodium hydrogen carbonate buffer solution 
(pH 8.2) and 10 mM sodium hydrogen carbonate buffer solution 
(pH 8.2) containing 1 M sodium chloride and was dialyzed against 50 mM 
sodium hydrogen carbonate (pH 8.2), to. 
DETD • • . having methionine at its N-terminal (Met-rhGH) obtained in 
Reference Example 2 was dissolved in 40 ml of 50 mM phosphate 
buffer solution (pH 8.0). To the mixture was added a solution 

containing 0.1 M copper sulfate 5 ml, glyoxylic acid 2.3. . . 1 

hour. 

The reaction solution was passed through Sephadex G-25 column (25 
mmlD. times. 600 mmL) equilibrated with 2M acetate-2M sodium acetate 
buffer solution and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-rhGH. To this fraction was. 

for 20 hours. The reaction solution was passed through Sephadex G-25 
column (25 mmlD . times . 600 mmL) equilibrated with 20 mM Tris-HCl 
buffer solution (pH 8.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of human growth hormone having no methionine at its N-terminal 
(rhGH) . The collected fraction was loaded on DEAE-5PW column (21.5 
mmlD. times . 150 mmL) equilibrated with 20 mM Tris-HCl buffer 
solution (pH 8.0), followed by eluting with a linear concentration 
gradient of 0-100% solution B (B=20 mM Tris-HCl buffer 
solution +1 M sodium chloride, pH 8.0) at 8.5 ml/minute of flow rate 

for 

30 minutes to collect the fraction. 
DETD The powder of rhGH obtained in Working Example 1 was suspended in 
Sample 

buffer [Laemmli, Nature, 227, 680 (1970)] and the mixture was 
heated with 100 mM DTT at 100. degree. C. for 1 minutes, . 
DETD . . . (DTT) and the mixture was homogenized, followed by 

centrifugation. The resultant pellet was dissolved in 120 ml of 20 mM 
citric acid/8M urea (pH 3.0), followed by centrifugation to 

separate supernatant and precipitate. The precipitate was treated in 

the 

same manner. . . urea was removed. This solution was allowed to 

stand 

at 4. degree. C. for 2 days, to which 50 mM phosphate buffer 
/12.5% sucrose (pH 6.8) to obtain 8.5 L solution. The solution was 
adjusted to pH 6.0 using 5M sodium hydroxide or. 
DETD . . . allowed to pass through SP-Sepharose Fast Flow column (2.5 cm 
.phi. .times. 12 cm, Pharmacia Biotech Inc.) equilibrated with 100 mM 
phosphate buffer/0.1% 3- [ (3-colamidepropyl) dimethylammonio] -1- 
propane sulfonate (CHAPS) (pH 6.0), followed by adsorption and washing 
with 100 mM phosphate buffer/0.1% CHAPS/200 mM sodium chloride 
(pH 6.0). The column was eluted with 100 mM phosphate buffer 
/0.1% CHAPS/400 mM sodium chloride (pH 6.0) to obtain solution 
containing Met-NT-3. The solution was boated on Resource 15 RPC column. 

DETD . . . for 15 minutes. The reaction solution was passed through 

Sephadex G-25 column (2.5 cm . phi .. times . 59 cm) equilibrated with 2M 
acetate buffer solution (pH 4.9) to collect 36 ml of diketone 
derivative of Met-NT-3. To this solution was added 7 8 mg 
o-phenylenediamine, . . . for 15 hours. The reaction solution was 
passed through Sephadex G-25 column (2.5 cm . phi .. times . 59 cm) 
equilibrated with 2M acetate buffer solution (pH 4.9) to 
obtain the fraction of 76 ml NT-3. The obtained fraction was loaded on 
ODP-50 column, followed. 

DETD The powder of NT-3 obtained in Working Example 4 was suspended in 

Sample 

buffer [Laemmli, Nature, 227, 680 (1970)] and the mixture was 
heated with 100 mM DTT at 100. degree. C. for 1 minute,. 
DETD . . . the cultivation was continued for 4 hours. The bacterial cells 
were collected by centrifugation, and suspended in 0.5 ml of 



, C °^ aininq 20 Tris-HCl (p H 7.4), 10 mM EDTA, 0.5M 

NaCl, 10% sucrose and 0.25 mM PMSF and then to 
DETD The stored cells in the amount of 5 liters were thawed and it was 

suspended in a 300 ml of buffer containing 50 mM Tris-HCl (pH 

7.4), 10 mM EDTA 0.2 M NaCl, 10% sucrose and 1 mM APMSF. To the 
centrifugal " 4 - d69ree - C ' A > reci P itate «™ collected by " ' ' 

for 20 minutes at 20000 . times. g, and suspended in a buffer 

t^the^r-u^nf ° f 20 "? <PH 7 ' 4) ' 1 EDTA and 1 ^ APMSF, and 

applied resu ltant. . . hour, and the resulting supernatant was 

to S-Sepharose column (diameter 1.6. times. 10 cm: Pharmacia) After 
washing a column with a buffer containing 0.1M potassium 
carSd^ut'witi: \ mM EDTA and 1 »" APMSF ' a gradient elution was 

DET ° " h * vin ^ methionine at its N-terminal (Met-BTC) obtained in 

Reference Example 4(3, was dissolved in 16 ml of 50 mM phosJSate 
buffer solution (pH 8.0). To the mixture was added a solution 

containing 0.1M copper sulfate 2 ml, glyoxylic acid 0.92 q i 
hour. The reaction solution was passed through Sephadex G-25 column 19* 
mmlD. times. 600 mmL) equilibratedwith 2M .cetate?£ sodium aceta^T ' 
buffer solution and the column washed with the same acetate 
. buffer solution at 6 ml/minute of flow rate to collect the 

for C ?n°h ° f di ^ tone derivative of Met-BTC. To this fraction was. . 
for 20 hours. The reaction solution was passed through Sephadex G-25 ' 
column (25 mmlD. times . 600 mmL) equilibrated with 20 mM Tris 
buffer solution (pH 8.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

aCtl c °!I,iLJ 0 T? betacellulin having no methionine at its N-terminal. 
: D : ^H^ted fraction was adjusted to pH 6.0 and loaded on 
SP-Sepharose column (10 mmlD. times. 200 mmL) equilibrated with 100 mM 
phosphate buffer solution ( P H 6.0), followed by eluting with a 
linear concentration gradient of 0-100% solution B (B=100 mM phosphate 
ff™ S °, 1Ut ^° n t* M sodium chloride, P H 6.0) at 2.0 ml/r^utfc? P 
flow rate for 60 minutes to collect the fraction of 

The powder of ETC 1 .mu.g obtained in Working Example 6 was suspended 



DETD 
in 



Sample buffer [Laemmli, Nature, 227, 680 (1970)] and the 

mixture was heated with 100 mM DTT at 100. degree. C. for 1 minute, 



DETD 



DETD 



The resulting supernatant, after dialyzation against a 0.01M Tris-HCl 
buffer solution (pH 8.5), was centrifuged at 19, 000 . times . g for 

pass^hrou.r^sf 6 n din ? 3 su P ernat ant. The resulting supernatant was 
Wattmanf throu 9 h a 50 ml column packed with DE52 (DEAE cellulose, 

UK) equilibrated with a 0.01M Tris-HCl buffer (pH 8 5) to 

' .• ' . a column (500 ml capacity) packed with Sephacryl S-200 
(Pharmacia, Sweden) previously equilibrated with a 0. 1M Tris-HCl <dh 
8.0J-1M NaCl buffer. Forty milliliters of the resulting Ictive <? • 

SSciiSaS^r^"^ ^ 3 ^ USing 9 YM " 5 men * rane - The "»«"i„g 
DETD 0.5 ml of a 0.005M ammonium acetate buffer containing the 

m w ^ inSd 3bOVe (PH 5 - 0 ' Protein concentration 1.03 mg/ml) was 
adsorbed on an SP-5PW column for HPLC (0 . 75 . times . 7 . 5 cm, Toson) 
equilibrated with a 0.025M phosphate buffer solution (pH 7 4) 

35 Searee^c^inH ^i""? temperature and fl ™ rate were maintained at 
J3.aegree. C. and 0.5 ml/min. respectively.. 

DETD . of methionyl human interleukin-2 (Met-IL-2) obtained in 

Reference Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 

buffer solution ( P H 5.0). To the mixture was added a solution^ 

containing 25 mM copper sulfate 3.375 ml, glyoxylic acid 1.55 

™rn ed at ml/hoUr of flow rate through Sephadex G-25 column '(25' 
mmlD. times 600 mmL) equilibrated with 20 mM ammonium acetate 
buffer solution ( pH 5.0) to collect the fraction of diketone 



£o derivative of H.t-IL-2. To this fraction was added o-phenylenedia-iine 

SP-5PW collected il-2 fraction was loaded on a 

riPfiniiS^i^- 11 " • nM ph ° S P hate solution (p H 

il^nofpnatrp^S^ra^ 3 P " * M * nt ° f 3 °- 80% S °^ion B (B=25 

mixture was heated with 100 m DTT at ioo.d^ree i. £r 5 minutes, . 

volume Ts^^i^^^^^ added the same 
containing !00 m* DTT, and the mixture was^ateTat^Tdegree. c. for 

minutes, . 

DETD T >^r^^^ iSf^ 1 ^- -sir ™- 2 «■ 

I^rrrdind-^o^o? 0 ^'. 8 " 1 '*" 2 5 " »™ «" was 



DETD 



DETD 



nunlD.times'eoS'mireS^^teS^th JTS^ Sepha f* G " 25 <" 

SS" S0 l U , ti0n 6 -°" '^^52 was washed wi^h"^* 

buffer solution at 6 ml/minute of flow rate to collect the 
fraction of diketone derivative of Met -bit tv, tt*. <= \ 

buffer solution at 6 ml/minute of flow rate to collect the 
fraction of ETC having no methionine at its N-t m a The 

D bu«er h [Lae^mli^ U Natur| bt 22" ed 680 M^'. 23 " « ^ 
and the ^xtu e ^U^V^.TW.S!:.? ^ 

«D.ti„e S 60„ «re^iU b ra"er„f?h S * pha * X ^~ <" 

^ solution (P „ i^Tni'tT^ 2 , iss " d „ 5 t 0 h f sSr phate 

buffer solution at 6 ml/minute of flow rate to collect tie 
DETD f " 0tl0 ' , t e.=i 1 k o„°s„ 1 S tiVatiVe ° f M "- BTC ' T ° »«■ • 

buffer solution at 6 n.l/minute of flow rate to collect the 
DETD diketone derivative of Met-BTC . To tils faction was 

buffer solution ,p„ ..„? anfSe'co^ wa , S S,,'^^^'- 
buffer solution at 6 ml/minute of flow rate to collecithe 
DETD " Ct " n reacti»°^ 1 d f I1V,tlVe °' Met - BTC - T ° '"""-ticn was. . 

buffer solution at 6 ml/minute of flow rate to collect the 
DETD fraCtl ° n re'acJL^^^lutf ° f T ° thEf ration was. . . 

^ID.times^Oo'mirequi^b^t^r^th ™ 5 C ° lu ™ < 25 

buffer solution (p H l^ln^TtoT^ wa washed Tt^Tslll^ 
buffer solution at 6 ml/minute of flow rate to collwt the 



DETD *' fraCtion of diketone derivative of Met-BTC. To this fraction was 
• ■ • action solution was passed throuah s P nh a H« r it T 
n^D.time S .600 mmL, equilibrate? with I ^IVtlTTnT sV^pno" sTat^ 
buffer solution (pH 6.0) and the column was washed with th^me 
buffer solution at 6 ml/minute of flow rate to collect the 

DETD fraCtl ° n ° r f ea i^ln° ne ^ riVatiVe ° f Met " BTC - To this fraction was. . 

mTn " re ^^ lon s °lutxon was passed through Sephadex G-25 column 25 ' 
mmlD. times. 600 mmL) equilibrated with 2 5 M urea and <sn J* k _ 

buffer solution ( P H 6.0, and the column was washed Sh ^same^ 
buffer solution at 6 ml/minute of flow rate to collect the 
DETD fraCtl ° n ° f d i k etone derivative of Met-BTC. To this fraction was 

» T n re ^n 10n solution was P^sed through Sephadex G-25 colu^nn '(25* 

mmID.tin.es .600 mmL, equilibrated with 2.5 M urea and 50 mM phoiSti 
buffer solution ( P H 6.0, and the column was washed with th^me 
buffer solution at 6 ml/minute of flow rate to collect the 
DETD fraCtl ° n ° f ^etone derivative of Met-BTC. To this fraction was 

mmT n rea ^ 10n solution passed through Sephadex G-25 column '(25 ' 

mmlD.times 600 mmL) equilibrated with 2.5 M urea and 50 mM pSosXti 
buffer solution (pH 6.0) and the column was washed with th^me 
buffer solution at 6 ml/minute of flow rate to collect the 
DETD fraCtl ° n ° f d i ke tone derivative of Met-BTC. To this fraction was 
° ETD * * " reactlon solution was passed through Sephadex G-25 column 'f?s' 
mmlD. times. 600 mmL) equilibrated with 2 5 M urea »nri sn Ja u T\- ( 
buffer solution (pH 6.0, and the colum£ was washed Sh th^a^ 
buffer solution at 6 ml/minute of flow rate to collect the 
DETD fraCtl ° n ° f dik etone derivative of Met-BTC. To this fraction was 

added 2 mfT ? r d ln 2 ^ ° f 3 M Urea s °l"tion. To the mixture was ' " 
atfT m n Containin g 1 M imidazole, 0.5 M glyoxylic 

25 degree c^Sr' " * '"V M and aU ° Wed ? ° St * nd at 

mM Phosphate buffer solution (pH 6.0) and the column was 
SS^o^f i ^ ! am % buff - -option at 6 ml/minutfc?? low 
fracti^n^as C . ^ fraCti ° n ° f diketOM Native of Met-BTC. To this 

. reaction solution was passed throuqh Sephadex ™i,mm /o* 

mmID.times.600 mmL) equilibrated with 2.5 M^refand 50 mM phosp'ti 
buffer solution ( P H 6.0) and the column was washed with th^same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3. To this fraction 



DETD 



was . 



for 15 hours. The reaction solution was passed through Sephadex G-25 
column (25 mmlD.times. 600 mmL) equilibrated with 50 mM phosphate 
buffer solution (p H 6.0, and the column washed with th^sSe 
buffer solution at 6 ml/minute of flow rate to collect the 

eT.nd Y^T 3 h3Ving n ° "Conine at its N-terminal The. pH 
6.0 and loaded on SP-5PW column (21.5 mmlD.times. 150 mmL Tosoh) " 
equilibrated with 200 mM NaCl and 100 mM phosphate burner 
solution ( P H 5.0), followed by eluting wi?h a linear concentration 
lTl en \°,L°- 100% Soluti ™ B (B-100 mM phosphate Suffer 

minutes °° ^ P " 9 -°> at 6 ^"teof flow rat e for 55 

to collect the fraction of NT-3 

DETD To the NT-3 solution obtained in Woking Example 37 was added Sample 
ffd^ 961 ^ 1 ' NatUrS ' 221 ' 680 (1970,] containing 100 mM d?t, P 

DETD WaS h6ated at 100 - de gree. C. for 1 minute,. 

' ' ' reactlon solution was passed through Sephadex G-2S mi,™ io* 
mmlD.times. 600 mmL) equilibrated with 2.5 M urea and 50 mM nhn!nhat- 
buffer solution ( P H 6.0) and the column was washed Tt h thf same ? 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3 . To this fraction was. 

DET ° ™, T ; rea ^ l0n solution wa s passed through Sephadex G-25 column (25 
mmlD.times 600 mmL, equilibrated with 2.5 M urea and 50 mM phosXti 
buffer solution (pH 6.0, and the column was washed with thTstnl 
buffer solution at 6 ml/minute of flow rate to collect the 



DETD 



DETD 



fraction of diketone derivative of Met-NT-3. To this fraction was. 

' TT L .." reaction solution was passed through Sephadex G-25 column <?s 
rnmID.txmes.600 mmL) equilibrated with 2.5 Murea^nd 50 mM phos^ti 
buffer solution (pH 6.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3. To this fraction was. 

' T ~ j- ■ reaction solution was passed through Sephadex G-25 column (?<s 
rnmID.times.600 mmL) equilibrated with 2.5 Murea^nd 50 mM phosZti 
buffer solution (pH 6.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3. To this fraction was. 

m mrk rea ^ l0n f olution was Passed through Sephadex G-25 column (25 

mmlD. times .600 mmL) equilibrated with 2.5 M urea and 50 mM phosXte 
buffer solution (pH 6.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3. To this fraction was. 

° ETD ' t t** t- * reaction solution was passed through Sephadex G-25 column <?s 
mrnlD. times .600 mmL) equilibrated with 2.5 Murea^nd 50 mM phosXt! 
buffer solution ( P H 6.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3. To this fraction was 



DETD 



DETD 



DETD 



DETD 



DETD 



... reaction solution was passed- through Sephadex G-25 column (?s 
mmlD. times 600 mmL) equilibrated with 2.5 M ure< and 50 mM pSoJZti 
buffer solution (pH 6.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3. To this fraction was. 

mm rn v : "^n 1011 solution was P a ssed through Sephadex G-25 column (25 
mmlD. times 600 mmL) equilibrated with 2.5 M urea and 50 mM phosXte 
buffer solution (pH 6.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3. To this fraction was. 

" ™ reaction solution was passed through Sephadex G-25 column (?s 
mmlD.times.600 mmL) equilibrated with 2.5 M urea and 50 mM phos^Sti 
buffer solution (pH 6.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3. To this fraction was. 

re ^ l0n f olution was Passed through Sephadex G-25 column (25 
mmlD. times 600 mmL) equilibrated with 2.5 M urea and 50 mM phosXte 
buffer solution ( P H 6.0) and the column was washed with the same 
buffer solution at 6 ml/minute of flow rate to collect the 

fraction of diketone derivative of Met-NT-3. To this fraction was. 

DETD added 9 J iSS ? 1V , ed ln 2 ml ° f 3 M Urea solut i°n- To the mixture was 
! L solu tion containing 1 M imidazole, 0.5 M glyoxvlic 
acid, 20 mM copper sulfate and 3 M urea and allowed to stand at 
^degree, c for. . . reaction solution was passed through Sephadex 
G-25 column (25 mmlD. times . 600 mmL) equilibrated with 2.5 M urea anS 50 
mM phosphate buffer solution (pH 6.0) and the column was 
washed with the same buffer solution at 6 ml/minute of flow 

this rate t0 C ° lleCt the fracti °n °f diketone derivative of Met-NT-3. To 
fraction was. 

DETD . 3(5) is centrifuged (10000 rpm) and the obtained supernatant 

was diluted to about 20 times volume with 100 mM phosphate Upernatant 
buffer solution (pH 8.5) containing 1.8 M urea, 0.2 M Ara 02 
mM GSSG and 1.0 mM GSH . The mixture is. . . 

DETD * ,' * the soluti °n is adjusted to pH 6.0 and loaded on SP-Senh S r n « 
column (22 mmlD. times . 120 mmL) equilibrated with 100 mM phosphSe 



DETD 



to 

DETD 



to 



buffer solution (pH 6.0), followed by eluting with 100 mM 

phosphate buffer solution+400 mM NaCl (pH 6.0) to collect the 
Suin 0i ;2^ f 5 Met " NT " 3 ' ^ COllected *»ction is passed through ODP-50 

■ • . having methionine at its N-terminal obtained in Reference 

Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 

buffer solution (pH 5.0). To the mixture was added 3 375 ml 

solution containing 1.55 g glyoxylic acid, 0.1 M nickel chloride,. 

passed at 300 ml/h of flow rate through Sephadex G-25 column (25 
mmlD. times. 600 mmL) equilibrated with 20 mM ammonium acetate 
buffer solution (pH 5.0) to collect the fraction of diketone 

derivative of Met-IL-2. To this fraction was added o-phenylenediamine 

give . 

. . . having methionine at its N-terminal obtained in Reference 
Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 
buffer solution (pH 5.0). To the mixture was added 3 375 ml 

solution containing 1.55 g glyoxylic acid, 0.1 M cobalt chloride,. 

passed at 300 ml/h of flow rate through Sephadex G-25 column (25 
mmlD. times. 600 mmL) equilibrated with 20 mM ammonium acetate 
buffer solution (pH 5.0) to collect the fraction of diketone 

derivative of Met-IL-2. To this fraction was added o-phenylenediamine 

give . 

DET ° ; * , " c havin 9 methionine at its N-terminal obtained in Reference 
Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 
buffer solution (pH 5.0). To the mixture was added 3 375 ml 

solution containing 1 . 55 g glyoxylic acid, 0.1 M zinc sulfate, 
passed at 300 ml/h of flow rate through Sephadex G-25 column (25 ' ' 
mmlD. times. 600 mmL) equilibrated with 20 mM ammonium acetate 
buffer solution (pH 5.0) to collect the fraction of diketone 

derivative of Met-IL-2. To this fraction was added o-phenylenediamine 

give. 

■ • . having methionine at its N-terminal obtained in Reference 
Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 
buffer solution (pH 5.0). To the mixture was added 3 375 ml 

solution containing 1.55 g glyoxylic acid, 0.1 M copper acetate,, 
passed at 300 ml/h of flow rate through Sephadex G-25 column (25 
mmlD. times. 600 mmL) equilibrated with 20 mM ammonium acetate 
buffer solution (pH 5.0) to collect the fraction of diketone 

derivative of Met-IL-2. To this fraction was added o-phenylenediamine 

give. 

DETD ; ' n * c havin 9 methionine at its N-terminal obtained in Reference 
Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 

buffer solution (pH 5.0). To the mixture was added a solution 
containing 1.55 g glyoxylic acid, 0.1 M copper sulfate 3 375 
passed at 300 ml/h of flow rate through Sephadex G-25 column' (25 
mmlD. times. 600 mmL) equilibrated with 20 mM ammonium acetate 

buffer solution (pH 5.0) to collect the fraction of diketone 
npipn deriv ative of Met-IL-2. This fraction was adjusted to pH 8.5 and. 

; ' n " c havin 9 methionine at its N-terminal obtained in Reference 
Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 

buffer solution (pH 5.0). To the mixture was added a solution 
containing 1.55 g glyoxylic acid, 0.1 M copper sulfate 3 375 
passed at 300 ml/h of flow rate through Sephadex G-25 column' (25 
mmlD. times. 600 mmL) equilibrated with 20 mM ammonium acetate 

buffer solution (pH 5.0) to collect the fraction of diketone 

?o r gIv" Ve .° f . Met ~ IL ~ 2 " T ° th±S fraCtion was added tolylene-3,4-diamine 
. . . having methionine at its N-terminal obtained in Reference 
Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 
buffer solution (pH 5.0). To the mixture was added a solution 



to 

DETD 



to 



DETD 



DETD 



DETD 



DETD 



containing 1.55 g glyoxylic acid, 0.1 M coDDer ^if^o ? 

give. . . T ° thlS fractl °n was added 2, 3-diaminophenol to 

Example S^SiSSJS 1 ?; ll ^ oTlVZ^ ±n Refe "»« 

buffer solution (P H 5.0) d £ tne^uL 0 E.^^^ 

sulfate 40 fS lution . cont ^ning 0.5 M glyoxylic ac^d, 20 mM zinc 

sulfate, 40 mM ammonium acetate buffer solution fr>w k m \> 7- 

reaction all °" ed "> » *™ f P " ULTll 

taffcr solution (p„ 5.0, to collec? Jne tllttZ of 2iSto„T nlU " 
^ derivative of „.t-n-2. To this f taction „„ addeVt^nyienediamine 

give. 

volume of a solution containing 0.5 H qlvoxvlic ac?rt In 
acetate, 40 mM ammonium acetate buff« soiuSon to 5 m * 2 PP " 
reaction" "~ '"^ " « ™- tS^SE £S I'hout^e 

bu«.r solution (p„ 5.0) to ooliec? tie Xc'io^of^tolT" 1 ™ 

derivative ., „,t-l,- 2 . To this fraction „ addVo-pnennenediamine 

give. 

volume of a solution containing 0.5 M glyoxylic acid t n mM ■ „ , 
chloride, 40 mM ammonium acetate buffer .SSion (JS' 5 0, an T 
6 m urea and allowed to stand at room temperature for i hour The 
reaction solution. . . nassed at- ^nn ™i/v, * ur> Tne 

sephadex 0-25 column , 25 mmi^'mes. S Sif eouUibrated SthlS m 
ammonium acetate butter solution (pH 5.0) to co"ect "f °" 

o'S^Sn.*^ 11 ™ » '«=tio„ „a, added 

.ample a^i^'L^ ^^^"2.2 
buffer solution ( P H 5.0). To the mixture was added the same 



to 

DETD 



DETD 



DETD 



Sephadex G -25 column (25 JE^SE ^Sra'ted wuTfu « 

ammonium acetate buffer solution (p H 5.0) to c2liect"he 
fraction of diketone derivative of Met-IL-2 To th *J <- • 
o-phenylenediamine to give. . 13 fractlon was added 

; xamnlB ^ving methionine at its N-terminal obtained in Reference 
Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 
buffer solution ( P H 5.0), followed by dialysis against 2 1 
dialy Z ed° 1Utl0n ° f 2 ° «" TriS - HC1 (P " 8 -°> -ntLningS M urea! To the 
solution was added the same volume of a solution containina 1 M 

^^^X^- — a s d at 300 

J iped ss ^1^:^^-^=^° 

this 5.0, to collect the fraction of diketone derivative of Met-L-2. To 
fraction was added o-phenylenediamine to give. . 

Exa^i: , havin 5 methion ine at its N-terminal obtained in Reference 
Example 5 was dissolved in 27 ml of 20 mM ammonium acetate 
buffer solution (pH 5.0), followed by dialysis against 2 1 

af SHwh f 57 TriS " HC1 <PH 8 - 0) cont ^ning g 3 M urea!. . passed 
-ID.times 600 °' ^ thrOU * h Sephade * G " 25 (25 ' 

mmL) equilibrated with 20 mM ammonium acetate buffer solution 
' i?" Q 5 ; 0) *° COllect the faction of diketone derivative of Set-lL-2 To 
DETD 0 " C 10 ? aS n dded o-phenylenediamine to give. ^ IL *' T ° 

.anidine hydrochloride and the ^ ^ , 
diluted with about 2 1 of 20 m* a^onium TcetJtT buSer" ^ ™ 
S£S°iiE ^o^^-^^ - —) to 

(5 cm .phi., times. 30 cm,, followed b? adsorption^nd washing" 



column 



5 a m e ^^ d With ?° ammonium acetate buffer solution (p H 
o.O) containina 1 M N*m . 



SP-Toyopearl 650M column (1.0 cm phi. .times 30 'err and fh^V? 
washed with 20 m* ammonium acetate^uffer solution (pf 5 S) 
elution C ° ntaining NaC1 t0 — the action a gen t^ followed by 

with 20 mM ammonium acetate buffer solution (pH 5 0) 

s^u^ToVeVurea ^ ^^e^icTs f^ 1 ^ a ^ S t 5 ! 
filtration with Toyopeari m-50 F (2 cm f ^Ufsr^r^. t0 gel 
with 20 mM a^nium Letate buf fer'solu^on ' ^To ^to^ ^^te* 
collect the fraction of Met-PTHM * *. 

DETD ODS " 120T colu-n (21.5°cm Me p t hi PTH 1 ! 1 1 m L 4 !30 T c h :, fraCtlOn ^ ™ 

buffer solution (pH 5.0? contaLLTm^ceton i 11 Tnt^T 
a^e™iTe a tf tUff r S ° 1Uti ° n (pH 5 - 0) containing ^0% 

of Me?-S a-3j,° b i;i n f S^ 5 - 4ml fraCti ° n ° f the d ^ne derivative 
Met PTH(1 34). The fraction. . . containing 0.1% TFA to obtain 

fraction of PTH(l-34) . The fraction was diluted 5 times with 20 mM 

rtf'sr* 20 - ^™ ^ "p»™' Tosoh ' 



the 



DETD 



DETD 



electrophoresis with Peptide-PAGE mini [TEFCO] . After electrophoresis 
the gel was stained with. . . ' 

i ; \ ?. M urea and 20 Tris-HCl ( P H 8.0). To the mixture was added 

1 ml solution containing 1 M imidazole, 0.5 M glyoxylic acid, 

20 mM copper sulfate and 2.5 M urea, and the mixture was allowed to 
stand at. 

LI 5 ANSWEJ^-difTi USPAT>ULL 

° ETD ;(^_^5 st ' i - d i'ne derivative diphthamide occurs uniquely in eukaryotic 
moiety blos y nt hesis involves transfer of an amincoarboxypropyl 

from SAM to the imidazole ring of histidine to yield 
2- (3-amino-3-carboxypropyl) histidine and 
5 1 -deoxy-5 1 -methyl thioadenosine 

(MTA) . MTA is an inhibitor of the diphthamide formation in EF-2 
Additionally, ... 

DETD • • • functions as a prosthetic group in carboxylations, 

transcarboxylations and decarboxylations. Biotin is therefore required 
for replacement of components of the citric acid cycle that 
have been removed for biosynthetic purposes, including synthesis of 
oxaloacetate from pyruvate and synthesis of succinyl CoA 
isoleucine or methionine. Biotin also mediates the reactions which 
convert leucine to HMG CoA, which in turn can replenish a citric 
acid cycle intermediate (i.e., acetyl CoA) or which can function as 
precursor to intermediates in the synthesis of isopentenvl 

derivatives, . J 

DETD Biotin-deficient cells have blocks in the synthesis of purines and 
carbamyl phosphate (a direct precursor of arginine and the 
pynmidmes) The enzymatic steps blocked involved CO. sub. 2 fixation 
which implicates biotin as being involved in CO. sub. 2 fixing reactions. 

DETD ' ^ u'. iS made available t° a human in a morning meal containing 
carbohydrate, energy is produced mainly by glycolysis and the 
citric acid cycle. After several hours, glucose and glycogen 

stores are nearly depleted and alternative energy stores must be 
mobilized. Fatty. . . acids, which subsequently are converted to 
acetyl CoA, pyruvate, or succinyl CoA (all of which are subsequently 
oxidized in the citric acid cycle to produce ATP) . As these 
proteins are degraded, however, free trimethyllysine will be produced 

tTrJ^^ 1° ca ^ tine " • • acid transport and oxidation can be 
terminated by degradation of carnitine, and sugars can be oxidized by 
glycolysis and the citric acid cycle to produce the required 

DETD . number of growth factors enhance wound healing, includinq 

??ocof? 9rOWth f3Ct0r (EGF) (Heck et al - J - Biol. Chem. 267:21277-88 
(1992)), insulin-like growth 

factor (ILGF) (Olanrewaju et al . , Am. J. Physiol. 263:E22-26 

(1992)), platelet-derived growth factor (PDGF), transforming growth 
factor .beta. (TGF.beta.) and basic. . 
DETD SAM, biotin, methionaine, ethylene, polyamines (putrescence, spermine, 
spermidine), ornithine, arginine, 1- 

aminocyclopropanecarboxylic acid (ACC), queuine, queuosine, calmodulin, 
mmn , fibronectin, protein kinase C, EGF , ILGF, PDGF, TGF.beta. and bFGF. 
DETD SAM, biotin, ethylene, 1-aminocyclopropanecarboxylic acid (ACC), 
polyamines (putrescine, spermine, spermidine), ornithine, 
arginine, methionine , adenosine 
?™ calmodulin ' fibronectin, protein kinase C epidermal growth factor 

(EGF) , 

insulin-like growth factor (ILGF), 

?i^ e i e 5"? eri ^? 9rOWth faCt ° r (PDGF) ' transforming growth factor beta 
(TGF-beta) and basic fibroblast growth factor (bFGF) , nicotinamide, 
inositol. 

DETD SAM, biotin, ethylene, 1-aminocyclopropanecarboxylic acid (ACC) 
polyamines (putrescine, spermine, spermidine), ornithine, 
arginine, methionine , adenosine, queuine, queuosine, Wye base. 



DETD ^ calmodulin, fibroneclin, protein kinase c epidermal growth factor 

insulin-like growth factor (ILGF) , 
.beta. Platelet - derived ^owth factor (PDGFJ, transforming growth factor 

Inositol!^'' baSlC fibroblast ^ctor (bFGF) , nicotinamide, 

DETD • • • ice until it becomes liquid. The cell r> e i 1f >i- „ rt i„ m= • 

estimated and the cells suspended in 3 1« or Jysis ^ 
to d5 mM KC1, 60 mM NaCI, 50 mM Hepes, pH 7.5^1 mM glycerol ; 

"£ash W A" a ?hf; ff : -; Unb ° Und material or flow-through is saved as 

mM DTT] by gentle mixing for 5 minutes followed by centrifugation for 



60 



7 S ? m ^- tlmeS ' g - Buffer A (250 «*« Na Cl, 50 mM Hepes p H 
7 5 i mm EDTA, 1 mM DTT] in a volume of 0.5. . 60 seconds at 

1000.times .g. The supernatant from this wash is collected « "Fraction 

SaCl 50 IS'S 13 rePe ^ ed SUCCessi -ly with Buffer B ,750 £ 
NaCl, 50 mM Hepes, pH 7.5, 1 mM EDTA, 1 mM DTT) and Buf fBr T 
7M urea 50 mM Hepes, p H 7.5, 1 mM EDTA, 1 mM DTT) to yTelS 
"supernatant B" and "supernatant 1 ° yield 

this " ' • gener±C P rotoco1 was designed" to perform this analysis. In 

approach three eluting buffers are used: a low ionic strenath 
buffer A (0.3M) to elute molecules with relatively biSS? 
affmxty; a relatively high ionic strength buffer B (0 8m L 

arginzne. The few other proteins -which are methylated at 7 
L15 ANSWE-Ff^OF 13 US PAT FULL 

DETD 1 ^ ted t0 ' those P re P"ed from the following acids- 

afec ::il' h dT°T rt C ' Sul P*- ic ' -trie, phosphoric^e^ 
acetic, salicylic, p-toluene sulfonic, tartaric, citric 

methane sulfonic, formic, malonie, succinic, naphtnaTentz-sulfonic, 

DETD Suitable buffering agents include: acetic acid and a salt (1 j. w/v, 

DETD 



fnMK e f iVatiVeS; balanol; batimastat; BCR/ABL antagonists- 
growth factor- 1 receptor inhibitor; interferon 



• fo^i StS ; interferons ' interleukins; iobenguane; iododoxorubicin- 
ipomeanol, 4-; irinotecan; iroplact; irsogladine; isobeno^ol^ 
xsohornohalicondrin B; itasetron; i-pLkiJolid.?' kSSS?^'. . 

' Iranutes ' n ° starting material was observed by TLC f20* 
EtOAc-CH^sub.2 CI. sub. 2) and the reaction mixture wafquenched with a 

^mpeLturrthe - olutio » < 3 " 0 «*> ■ After warming^rotm * * 

temperature, the solution was diluted with brine (15 mL) and extracted 

DETD . from 0 . 5 -i [cultures were fr ee 2 e-thawed at -78 decree c 

homogenized by ultra-sonication for 3 min in 15 ml Ni sun ?+ A ?" 
buffer (20 mM Tris HCL pH 7.9, 0.5 M NaCl? 5 Sm ^-sup.2 + -column 

^n^up^nKants^e^: ^^T^^^ ^ ■ 

imidazole the ERK2 protein was eluted with column buffer 
containing 1 M imidazole. ERK2 containing fractions were 
^ e r ified by SDS " PAGE a ™* dialyzed into Mono Q A-bufler (25 
mM Tris HCL, P H 7.5 25 mM NaCl, 1 mM EDTA) . The dialvsate IL lna n „ 
onto a HR5/5 Mono Q FPLC column (Pharmacia, In* elulZ with" 30 T 
gradient from Mono Q A-buffer to the same buffer 
containing 250 mM NaCl (Mono Q B-buffer) at 1 ml/min 
contained 9 fractions - Fractions #19-20 and #27-28 typically 

fc !il e a, Peak amounts of two ERK2 conformers, as. . .ml aradient fr™ 
mM Tris, P H 7.5, 150 mM NaCl, 1 mM EDTA 1 mM DTT to the same 

-rTe Jrom" 11 n ml/ 5 mM H NaC1 ^ 5 ° % ^ Co1 ^ -Sow 

npr _ n rate from 0.5 ml/min decreasing to 0,. 1 ml/min at. . 

\ t incubated for 2 hrs at 37. degree. C. The mixture was 
dialyzed twice into 11 each of Ni.sup.2+ column bindina bu£f J? 

tllTs of DT/and-l 9 ' 2°2 * ™ to^movf *~ 

S 25 m hr a?? t ° nt ° ° ' 3 ^ Ni ' su P-2+ charged resin (Novagen) 

at 25 mL/hr. After washing with 10 mL column buffer followed 
by 4 mL column buffer containing 40 mM imidazole 
homogeneous activated PK40. sup. erk2 was eluted with 4 mL column 
buffer containing 1 M imidazole. The product was 

im?^oi Ze ^nf r SiVel V nt ° 10 "** HEPES ' P" 7 - 0 ' 1 «M EDTA to remove 
imidazole and traces of Ni. SU p.2 + , and finally into 10 mM HEPES, 
Pn /.0, 1 mM EDTA, 1 mM DTT. 

• sedimented for 12 seconds at 14, 000 . times . g. The suoerna^nf 

Ier iOU Mbb ' P H 5 mM sodium pyrophosphate 50 mM 

p-nitrophenylphosphate, 1 .mu.M okadaic acid,2 mn' Na-oShovandate, 1. 

• • .-for 2.5 hors and Western-blotted on nitrocellulose (Novexl 
^owbtf'/VV 01 " 3 ° r 1 ' 5 h " at 100 V in transfer bu«er 5 

i decree c m of ^ ' ^ SCi ' USA 76 ' ^50-4354 (1979]) at 
n ___ 4 -degree. C Blots were analyzed for ERK2 and. 

' " - Hl PPocani P i were cut into 450 mM slices usina * m^ti,,= ^ 

bu^eTtpH^VorSe'f if" C ° ld Ca ' SUp - 2: Kreb^-Bi^rb^na e tlSSUe 
bU " er < P " 7 *> ° f the Allowing composition in mM: NaCl, 124; 

nSco sub'' 3 SUb - 2 25 0 7 01 ; K f" SUb - 2 P °- SUb - 4 ' 1-25; MgSO.sub.4 1.33; 

nnnco.suD.^ . . 2 5.7; D-glucose, 10; HEPES, 20. The slices wer<= 
separated and placed, 5-8 per tube, into 5 mL of low Ca s 
buffer and incubated for at least 30 min at 33-34 degree C 

with water saturated oxygenation (95% O.sub.2, 5% CO. sub 2) After 3n 
min the solution was replaced with buffer containing a 3 ° 

^iona^o" mir °' *> *>r an 

° ETD At ; • ' 10 -r- M f ° r 1 hr ' and then exposed to either vehicle or 
okadaic acid fora 90 min. After treatment, the buffer was 
removed and the slices were sonicated for 10-20 sec" So mu 1 of 
homogemzation buffer (100 mM KH.sub.2 PO.sub 4 D H 6 5? ™m 
EGT^mM edta, 1 .mu.M okadaic acid and tSlolfL^proSase. 
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SUMM Vaj 
chemicals 



SUMM jari^trs^ys are known to release growth hormone. For example, 



DETD 

was 



DETD 



SUMM 



SUMM 



DETD 



DETD 



added 



such as arginine, L-3, 4-dihydroxyphenylalanine (L-DOPA) 

glucagon, vasopressin, and insulin induced hypoglycemia as well a , 

•ctmties such as sleep and exercise, indir^tJy ca^e'grow^h 

CHRP l" „! S hormone secretagogues such as, GHRP-6, Hexorelan 

GHRP-1, growth hormone releasing factor (GRF) or ohp of u= T 
IGF-1 or igf-2, or B-HT920; and ° f ltS analo 9 s " 

• growth hormone releasing hormone (GHRH, also designated GRF) 

"cludxnriGP^ In^rrT, itS anal °* S ° r -matins ' 

including IGF-1 and IGF-2 or .mu. -adrenergic 

agonists such as clonidine or serotonin 5HTID agonists such as 
sumitnptan or agents which inhibit somatostatin or lis 
-«i ' I by hydrogenation using a catalyst such as palladium in a 
solvent such as acetic acid with ammonium acetate as Sr 
and gives compounds of formula 68. ##STR38## 

... (3.00 mmol) of 4-methanesulfonyloxy-piperidine-l-carhoxwn ^ 
acid tert-butyl ester (Yoon et al., WO9204342) In 3 S of was 

to the imidazole solution, and the mixture was stirred at room 
temperature for 12 h. The mixture was diluted with ethyl achate and. 



mr Af \^ r °°? tem P erature - The reaction mixture was diluted with 20 

?t I t V l aC6tate WaSh6d twice each with citric ad 

and saturated aqueous sodium bicarbonate and once with orine The 
DE _ D solution was dried over MgSO.sub.4 and concentrated to give 
reaction ' ' mixture was sti "^ overnight at roo ra temperature. The ' 

mixture was diluted with ethyl acetate and washed twice with 10% 
citric acid four times with a saturated aqueous sodium 

bicarbonate and once each with water and brine. The solution was dried. 

DETD with 200 ™? n T trati ° n thS remainin <J a <^ous solution was diluted 

with 200 mL of water and acidified to pH 5 with 10% citric 

romhi'nS 6 aqUeOUS P°^ion was extracted twice with ethyl acetate The 
combined organics were washed twice with saturated aqueous sodium 
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SUMM acid, acetic acid, trifluoroacetic acid, oxalic acid tartarir 

acid, fumaric acid, maleic acid, methanesulfonic acid benzenesuJfoS 
acid, p-tolueneaulfonic acid and citric acid, and such ^ nesulfonic 

a 0 n r d a giuiamiTac°ir idS "^™> 
SUMM . isopentanoic acid or trichloroacetic acid, or an aromatic 

carboxylic acid such as benzoic acid; symmetric acid anhydrides 
activated amides with imidazole, 4-substituted ™yanaes, 
imidazole, dimethylpyrazole, triazole or tetrazole; activated 
esters such as cyanomethyl ester, methoxymethyl ester, 

dimethyliminomethyl ester, vinyl ester, propargyl eater, p-nitrophenyl 

SUMM . . protein (e.g., gelatin), seaweed (e.g., agar), polysaccharide 

(eg. algiruc acid), synthetic high-molecular subltance ?e q 

IrT^K* 10 ^ ' baS±C amin ° aC±d (e ^-' arginine, "sine)" 
or the like. The internal aqueous phase may be supplemented with an 
organic acid such as acetic acid, oxalic aiid or StriTactd 
an inorganic acid such as carbonic acid or phosphoric acid an alkali 
metal hydroxide such as sodium hydroxide, a basic amino acid sucJ^s 
arginine or lysine or a salt thereof (e.g., salts with organic 
acids such as acetic acid, oxalic acid, citric acid or salJs 
with inorganic acids such as carbonic acid, phosphoric acid and 
hydrochloric acid) as a pH regulator for. . . promoting substance 
derivator "** ^ ' Pr ° te±n albumin ' gelatin?? a?«cf ' 

(e 'i' de ^in, pullulan etc.), organic acid (e.g., citric 
acid), ethylenediaminetetraacetic acid alkali metal salt r- n 
ethylenediaminetetraacetate) , sulfurous acii^geriikiu^t^aaTt 



in 



(e.g., sodium hydrogen sulfite), synthetic 
' me^yl ' " ■ hyarulonic acid ' and polysorbate,; a ' preservative (e.g., 

SUMM FGF' ( fibrf^^ r ^ de,, S^"*" K ' sub - 2 ' BMP (bone morphogenetic protein) 
tgp SJf If 9 l° h factor) ' PDGF (Platelet derived growth ractor ' 
TGF-.beta. (transforming growth factor-. beta. ) , igp-1 ( ' ' 

insulin like growth factor-1), 

IGF-2 (insulin like growth 

fact °r-2), PTH (parathyroid hormone), and so on 

the-preseSce W of e i r 0 b ^ h or AITE ?' inCUbator M " 100 ' 1" strokes/minute) 
tne presence of 10 ml of a release test solution (phosphate 

I supplemented with 10% bovine serum albumin, pE 7 0) To 

each 100 .mu.l sample taken over time, 100 .mu.i If aceionI?ril e . 
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epical" 1 " 3 kn ° Wn t0 r6leaSe grOWth h — • *°r example, 

such as arginine, L-3, 4-dihydroxyphenylalanine (L-DOPA) 
glucagon, vasopressin, and insulin induced hypoglycemia as well as 

SUMM aCtlVltle = " SlSeP exerci -, indire?t?y y cause growth 

leaving g I* ITc^TsM If I^oT" ^ "T^V iS an ^P^te" 
a y p _! . C1 ' Br ' J ' or imidazole. Alternatively, 

sucras e iTdicM Wlt \ an iS °^ anate of formula 9 in an iner£' solvent 
sucn as 1, 2-dichloroethane which results 

SUMM ;„ ri *^: gr ? Wth hormone "leasing hormone (GHRH, also designated GRF) 

^ such as physostrgmrne ,„d pyridostigmine. Foc exampie, a ^po^of 
Present invention may be used in combination with IO r-l for 

;„ m ;- WaS further extracted with 2. times. 100 mL of chloroform The 
combined organxc solution was washed with 50 mL of 10% aqueous 
citric acid, 100 mL of 10% aqueous sodium bicarbonate solution 

drxed^ver anhydrous magnesium sulfate, filtered and concerted to 

DETD . was further extracted with 2. times. 100 mL of chloroform Th* 

combined organic solution were washed with 50 mL of 10% aq^eouf' 
citric acid, 100 mL of 10% aqueous sodium bicarbonate solution 

gi^e 6?97 anhydr ° US ma ^sium sulfate, filtered and concentrated to 

DETD . . with ether (100 mL) and poured into ice-water. The oraanic 

layer was separated and the aqueous fraction was acidified w?5 
citric acid (20%), then extracted with EtOAc . The EtOAc extract 
e^oratd W " h . brine ' dried w « magnesium sulfate, TllS* and 

DET ° ; h " ; , Stirr ! d at 60 degree, c. under nitrogen for 1 hr. The color of 
the solution changed from yellow to dark brown. Buffer 

extracted " <PH " 7) ***** THF WaS remove d. The aqueous was 

with EtOAc (3. times. 50 ml). The combined EtOAc layers. 
L15 ANSWER 8 OF 13 USPATFULL 

DET ° III I/Sf^ faCt °f me ? tioned above in^^e nerve growth factors (NGF 
NGF-2/NT-3) epidermal growth factor (EGF) , fibroblast growth factor 
( FGF) , insulin-like growth factor y raccor 

(IGF), transforming growth factor (TGF) , platelet-derived cell . 

DETD 9 fa H t0r (PDGF) ' he P atocvte ^owth factor (HGF) and so on. 

DETD . . . base necessary for dispersion of such substances. Said 



additives include but are not limited to p H control aaents such * = 
arginine, sodium hydroxide, glycine, hydrochloric acid 
citric acid, etc., local anesthetics represented by benzyl 
sorbitol isotonizing agents such as sodium chloride, mannitol, 

etc., adsorption inhibitors such, 
polyethylene SU " ate ' sodi — V-styl sulfate, 

alkyl ethers, polyoxyethylene alkyl esters, etc ) caoroio i = <■ ■ 

acid malic acid and citric acid and alkali metal' .SE 
t h *"°f, pyrrolidonecarboxylic aCids ' a lkylpyrrolidonecarboxylic acid 
esters, N-alkylpyrrolidones, proline acyl esters and so on. WhUe toe. 

DET ° „,„; am i, f ° r "J ° f P- bromob enzyloxycarbonyl ester, the carboxyl grouo of 
glutamic acid or aspartic acid in the form of benzyl ester the 
imidazole nitrogen of hystidine with benzyloxy methyl, the 

o^n^n 111 amin ° f r ° UP ° f lySlne With 2-chlorobenzyloxycarbonyl, the 
guanidino group of arginine with p-toluenesulf onyl, and the 

iSainer^^rr^^/o^^P^ 11 With CoaK *l. ^ the ™™ acids were 
obtained from Applied Biosystems Japan. 

In 155 - 5 - m u-l of 1/10M citric acid buffer (pH 3 5) 
industries) SUSPend6d 16 - 75 "* ° f hUman ±nSUlin (Wako Pure Chemical 
A 20 .mu.l of this suspension was. 

?6 ll 5 m l AfV ° f 1/10M . citrate ^ffer '(pH 3.5) was dispersed 
16.75 mg of human insulin (Wako Pure Chemical) and 50 .mu 1 of this 
dispersion was blended. . 1 or tnis 



DETD 
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... for example Jacobsen et al U.S. Pat. No. 4,416 274 ( SO Hi„ m 
phosphate buffers, and Hillman et al U.S. Pat. No. 5,08^978 ( 
are C e a f^ f 6 ^ buffers >- Although conventional buffers 
undesirable maintain donor reservoir pH, they introduce 

deliverS" 1160 ^ ^ " ' an0diC d ° n ° r reserv °ir for 

a cationic drug D. sup. + is buffered with a citrate salt (eg, sodium 

bv Trtl'u T ? ltratS bUffer abS ° rbs hyd'onlun ions product 
which 7 hydrolysis at the anode but leaves extraneous sodium ions 

compete with the drug. 
SUMM . blistering of the skin in contact with either the cathode or 

anode is dependent upon both the pH and the buffer composition" 
of the anodic and cathodic reservoirs. 

D t 1, R6V : (1 " 2) ' 9 ' 239 "264, the preferred P H range for 
avoiding skin irritation for the donor reservoir, independent If i-h* 
buffer used, is 3 to 8. Outside this pH range, ac«r££ P £ Sis ■ 
in VT C ?L irritation and '°r damage of the stratum corneum 
in a further preferred embodiment, the P H of one or both of the ' 
reservoirs is maintained using a suitable buffer Most 
preferably, the cathodic reservoir is buffered using a cationic 
£2" an ° diC reservoir is buffered using an anionic 

! r ; n l OSt Preferably, the cathodic and/or anodic electrodes 
"° mp ° sed °f electrochemically reactive materials, ie, an 
electrochemically oxidizable anode and an 
DETD ... cathode) and/or for short periods of time (eg, <1 hour), it 

b !^r^ fiCient to . sim P 1 y add a * acid (eg, citric acid) to the 

cathodic reservoir to maintain the desired pH. However, while acids are 

effective m achieving a low cathodic. . reservoir „ h 

c^th^diT Tt Sir / ble C ° mPeting i0nS in thOSe ""»c« Sere tL 
cathodic electrode is the donor electrode. Thus, adding citric 
acid to a cathodic donor reservoir containing salicylate aSns 
undesirably adds citrate ions which compete with the sllicylTtl ions 

DETD Preferably, the cathodic reservoir contains at least one cationic 



SUMM 



SUMM 



buffer. A buffer cation within the cathodic reservoir 

will tend not to be electrotransported through the skin since anions 
and not cations, are predominantly delivered from the cathodic 
reservoir 

by electrotransport. A poorly transported buffer is preferred 

in order to avoid depletion of the buffer from the reservoir 

as well as any irritation associated with buffer ion being 

transported into the skin. Amino acids are preferred cationic buffers 

Preferably, the counter ion, ie anion, to the buffer cation is 

chloride. In many cases, the counter anions to the buffer ions 

are transported into the skin from the cathodic reservoir. Chloride is 

a 

preferred counter anion because the skin has. 
The concentration of buffer required in the reservoir will 
depend on the properties of the specific buffer selected. 
Generally, the buffer concentration will range from about 
0.01M to about 1.0M. Preferably, the buffer concentration will 
be about 0.01M to about 0.50M. More preferably, the buffer 
concentration will be about 0.01M to about 0.20M. 

. Amino Acid Buffers 
for Cathodic Reservoir 

pH RANGE FOR PREFERRED pH 
CATIONIC RANGE FOR 

AMINO ACID 

BEHAVIOR CATIONIC BEHAVIOR 



DETD 



DETD 



histidine 1-5 
lysine 1-4 
arginine 1-4 
aspartic acid 
1-3 

glutamic acid 

1-3. 
cysteine 1-4 
tyrosine 1-4 
other amino 

1-4 

acids 



2-4 

1.5-3.5 
1.5-3.5 

2-3 

2-3.2 
2-3 
2-3 

2-3.5 



DETD 



DETD 



Alternatively, the cathodic reservoir may be buffered using an anionic 
or negatively charged buffer, which is electrotransported 
through the skin, or alternatively, mixtures of a cationic 
buffer from Table 1 and an anionic buffer from Table 2 

may also be used. However, the cationic buffers of Table 1 are 
preferred, particularly when the cathodic electrode is the donor 
electrode, since buffer cations will not be electrotransported 
through the skin. Thus, irritation from the presence of a buffer 
ion m the skin is minimized, as discussed above. The preferred anionic 
buffers include those named in Table 2. 
TABLE 2 



Anionic Acid Buffers for 

Cathodic Reservoir 

pH RANGE FOR PREFERRED pH 
ANIONIC RANGE FOR 

BUFFER BEHAVIOR ANIONIC BEHAVIOR 



aspartic acid 
3-5 

glutamic acid 

3.2-5 
citric acid 

1- 5 

succinic acid 

2- 5 

phosphoric acid 



3-4 
3.2-4 

2- 4 

3- 4 



1-5 2-4 
acetic acid 

3.5-5 3.5-4 

EDTA 1-5 2-4 

lactic acid 

2.7-4.5 2.7-4 
benzoic acid 

3-5 3-4 

tartaric. 
DETD 



the 



DETD 



'^u m' n ° bufferin 9 capacity may optionally be incorporated into the 
cathodic reservoir. Such additives may be advantageous in deceasing 

potential buffer depletion from the reservoir. A disadvantage 
padding sodium chloride to the reservoir, at least in the case where 

" ; "u i (<5 ?' P latinum or stainless steel), the anodic reservoir is 
preferably buffered at a pH above about 4. More preferably, the 
buffer has a relatively low anodic electrotransport rate through 
beLv^or'at r a f er * e< \ buf fers include ^^o acids exhibiting anionic 

DETD . . . Reservoir 

pH RANGE FOR PREFERRED pH 

ANIONIC RANGE FOR 

AMINO ACID 

BEHAVIOR ANIONIC BEHAVIOR 



histidine 7.5-10.5 7.5-10 

cysteine 7-12 7.5-11.5 

tyrosine 7.8-11.4 8.3-10.9 

lysine 9.7-11.8 9.7-11.3 

arginine 10.8-13 10.8-12 
aspartic acid 

3-5.2 4-4.6 

8.5-11.1 9.1-10.5 
glutamic acid 

3.2-5.5 4-5 

8.4-11 8.9-10.4 
other amino 

8-12 9-11 

acids 
DETD 



in t.k-L ^° r ^ he an ° dic reservoi r- Examples of such acids can be found 

in Table 5. The preferred anionic acid buffers include citric 
DETD succinic acid, phosphoric acid, maleic acid, and malonic acid. 

i u TABLE 5 



Anionic Acid Buffers for 
Anodic Reservoir 

ANIONIC PREFERRED ANIONIC 

BUFFER pH RANGE pH RANGE 

citric acid 

3-8 4-7 
succinic acid 

3-7.5 4-6.5 
phosphoric acid 

3-9 4-8 
maleic acid 

3-7.5 4-7 

malonic acid 

3-7.5 4-7 

acetic acid 

3-6 4-5.5 

boric acid 

8-10.5. . . 

DETD Alternatively, the anodic reservoir may be buffered using a 



• bu ff er a whi ^ h has a relatively high anodic electrotransport rate 
»t'^, C atlonic . or Positively charged buffer which buifers the 

V" erV ° lr ^xn P L g , reat8r than ab ° Ut 4 ' P- f -ably 2\ pH of 
aoout 4 to. . . m addition, mixtures of an acid from Table 5 and a 
base from Table 6 may also be used to buffer the anodic 

o'urfe'rTof SETS' th %*> uf f«? of Tabl * * are preferred over the 
delivery particularly when the. . . the agent for 

into the body. The preferred bases for use in the anodic reservoir 
npTn lnclude tromethamine, triethanolamine and imidazole " 

utj 1 u TABLE 6 



Cationic Bases and Amino Acids for 
the Anodic Reservoir 

pH RANGE FOR PREFERRED pH 
BASE CATIONIC RANGE FOR 

BUFFER BEHAVIOR CATIONIC BEHAVIOR 



tromethamine 




6.8-9.3 


7.3-8.8 


triethanolamine 




6.5-9 


7-8.5 


imidazole 5.8-8.2 


6.3-7.7 


ammonia 8-10.5 


8.5-10 


ethanolamine 


8.2-10.8 


8.8-10.2 


diethanolamine 




7.6-10.2 


8.2-9.6 


histidine 3-7.5 


4-7.5 


lysine 7.7-9,7 


8.2-9.7 


arginine 7.8-10.8 


a. 3-10. 8 



DETD 
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as in th7^ 7- ourrer "quired in the anodic reservoir, 
as in the cathodic reservoir, will depend on the properties of the 
specific buffer selected. Generally, the buffer Pr ° PertleS ° f the 
abour^nM 10 ^ ^ th ^ anodic reservoir will range from about 0.01M to 
o m m I k f e ^ e f ably ' the buffer concentration will be about 
0.01M to about 0.50M. More preferably, the buffer 
concentration will be about 0.01M to about 0 20M 
In those cases where competition from buffer ions/counterions 
must be minimized or eliminated, the buffer added to the 
anodic or cathodic reservoir is preferably polymeric. Examples of 
polymeric buffers include, without limitation, ^hose listed In 
TABLE 7 in ' 



ANIONIC CATIONIC 
POLYMERIC BUFFER pH RANGE pH RANGE 



polyacrylic acid 3^ ~ " 
polymethacrylic acid 
3-8 

poly(styrene maleic 

3-8 

anhydride) 

me thacrylate/di vinyl 
3-8 

benzene copolymers . sup . 1 
poly (2-acrylamido-2- 
1-5 

methylpropane sulfonate) 
copolymers of acrylic acid 
3-8 

and long chain. 

° ETD 'kh-' f^tensin II antagonists, antidiuretic hormone agonists 
ceredase? h ° m ° ne anta 9 onists ' bradykinin antagonists, oil ' 
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counter 



DETD 



CSF s, enkephalins, FAB fragments, IgE peptide suppressors, IGF 
-^neuropeptide Y, neurotrophic factors, oligodeoxynucleotides and 
their analogues such as antisense RNA, antisense DNA and anti-qene 
nucleic acids, opiate peptides, ... 

In this set of experiments, sodium phosphate buffer (ie 
negatively charged phosphate buffer) was added to the cathodic 
reservoir and various positively charged buffers having chloride 

ions were added to the anodic. 

TABLE 9 



SKIN SKIN ' 

ANODIC RESISTANCE 

IRRITATION 

BUFFER RESERVOIR pH 

(KOhms .multidot. cm. sup. 2) 
( .alpha. ) 

0.15 M calcium chloride ~~ ~ " 

4.88 48.3 5.1 

dihydrate 

0.15 M triethanolamine 

5.28 33.9 1.7 

hydrochloride 
0.15 M magnesium 

5.3. . . 

These experiments involved the use of histidine, lysine, and 
arginine, all positively charged buffers in the form of chloride 
salts, m the cathodic reservoir and citric acid, monobasic 
sodium phosphate, and boric acid, all negatively charged buffers in the 
form of sodium salts in the anodic. 

. . . 10 for the cathodic reservoirs buffered with L-lysine or 
L-histidme; (ii) i n Table 11 for the anodic reservoir buffered with 
citric acid, boric acid, or monobasic sodium phosphate, (iii) in 
Table 12 for the cathodic reservoirs buffered with L-histidine, 
L-lysme, or L-arginine, and (iv) in Table 13 for the cathodic' 
reservoirs buffered with phosphoric acid and monobasic sodium 
phosphate . 

DETD ^ ^ 3% 

ANODIC RESISTANCE 

SKIN 

HPC, NaOH q.s. to desired 
RESERVOIR 

(R) 

pH, and water q.s.) 



DETD 



DETD 



IRRITATION 



pH (KOhms .multidot. cm. sup. 2) 

( .alpha. ) 



0 


.05 


M 


citric acid 
















2. 11 


51 


.6 


4 


.7 


0 


.05 


M 


citric acid 
















2.72 


50 


. 9 


5 


.3 


0. 


.05 


M 


citric acid 
















3. 62 


45 


. 6 


4, 


. 0 


0. 


,05 


M 


citric acid 
















4.52 


33 


.2 


2. 


.7 


0. 


05 


M 


citric acid 
















5.31 


29. 


. 6 


2. 


7 


0. 


05 


M 


citric acid 
















6.55 


27. 


. 4 


3. 


3 


0. 


05 


M 


sodium phosph 


ate 














7.47 


23. 


4 


2. 


6 


monobasic 










0. 


05 


M 


boric acid 
















8.80 


22. 


5 


2. 


5 


0. 


05 


M 


boric acid 











9.93. 

DETD . . . L-histidine base 











6.00 


7. 


0 


0. 


05 


M 


L- 


lysine base 














6.55 


6. 


4 


0. 


05 


M 


L- 


histidine base 














7.09 


6. 


6 


0. 


05 


M 


L- 


lysine base 














8.98 


6. 


4 


0. 


05 


M 


L- 


arginine base 














10.19 


6. 


4 



DETD Because the buffer ions in this Example had a charge which was 
opposite the charge on the electrode (ie, positively charged 
buffer ions in the cathodic reservoir and negatively charged 
buffer ions in the anodic reservoir) , a negligible amount of 
buffer ions were transported into the skin by electromi-gration . 

The skin irritation and skin resistance results were similar to those 
obtained. . . Furthermore, buffering of the reservoirs alone is 
sufficient to reduce skin irritation and skin resistance, and the 

charge 

of the buffer ion (which charge effects whether or not the 
buffer ion is delivered at a significant rate into the skin) 

does not appear to significantly affect the results, at least. 
DETD Cathodic reservoir compositions containing sodium phosphate buffers 

(negatively charged buffer ions) were evaluated in this set of 

experi-ments . All compositions contained 0.05M phosphoric acid, 0 . 1M 

sodium chloride, 6% polyvinyl alcohol, . 
DETD In this example, negatively charged phosphate buffer ions were 

present in the cathodic reservoir and hence, were transported into the 

skin. As FIGS. 11 and 12 illustrate, . 
DETD Cathodic reservoir formulations containing histidine chloride 
buffer (ie, positively charged histidine buffer ions) 

and sodium citrate buffer (ie, negatively charged citrate 
buffer ions) at pH 3 and 4 were studied. All compositions 

contained 0.1M buffer (histidine or citrate), 6% polyvinyl 

alcohol (PVA), 4% hydroxypropylmethylcellulose (HPMC) , either HCl^ (for 

histidine) or NaOH (for citric acid) q.s. to the desired pH, 

and q.s. water. 

DETD . . . hours after the end of wearing. Both R and .alpha, values are 
given in Table 15 as a function of buffer, pH, and number of 
hours after removal. Each data point for pH 4 represents an average of 
readings for seven. 

DETD ... 13 and 14 show plots of skin irritation (.alpha.) and skin 
resistance (R) , respectively, versus hours after device removal for 
citric acid and histidine buffers at pH 4 . FIGS. 15 and 16 show 
plots of skin irritation (.alpha.) and skin resistance (R) , 
respectively, versus hours after device removal for citric 
acid and histidine buffers at pH 3. 

DETD In one set of tests, the cathodic reservoir contained positively 

charged 

histidine buffer, while in the other set, the cathodic 
reservoir contained negatively charged citrate buffer. Hence, 
the citrate buffer ions were transported into the skin by 
electromigration while the histidine buffer ions were not. 
Although skin resistance values for the two buffers were not 
significantly different (see FIGS. 14 and 16), buffering the cathodic 
reservoir with histidine resulted in lower skin irritation compared to 
buffering with citric acid (see FIGS. 13 and 15) . Therefore, 
preventing or at least minimizing buffer transport into the 
skin (ie, through use of a cationic buffer in the cathodic 
reservoir and/or an anionic buffer in the anodic reservoir) is 
preferred for minimizing skin irritation. 
DETD Cathodic reservoir formulations containing histidine chloride 
buffer adjusted to the desired pH with hydrochloric acid were 
placed on chest and arm sites of five different groups of. 



DETD 
• to ' 



P H 



... . as a model drug salt) . The cathodic reservoirs were buffered 

pH 3 or 4 using histidine, a positively charged buffer in the 
form of the chloride salt, and the anodic reservoirs were buffered to 

5, 6 and 7 using citric acid, a negatively charged 
buffer in the form of its sodium salt. All reservoir 

compositions contained about 3% by weight hydroxyethylcellulose (HEC) 
and q.s. water.. . ' 
CLM What is claimed is: 

with 4 * ^ meth ° d ° f Claim 3 ' wherein said anodic reservoir is buffered 
an anionic buffer. 

5. The method of claim 3, wherein the anodic reservoir is buffered with 
a buffer selected from the group consisting of citric 
acid and EDTA. 

9. The method of claim 8, wherein said cathodic reservoir is buffered 
with a cationic buffer. ea 

10. The method of claim 9, wherein said cationic reservoir is buffered 
during electrotransport agent delivery, with a cationic buffer 
selected from the group consisting of histidine, lysine 

arginine, aspartic acid, glutamic acid, cysteine, tyrosine, and 
combination thereof. 

11. The method of claim 8, wherein said cathodic reservoir is buffered 
with: (a) a polymeric buffer selected from the group 

consisting of vinylpyrrolidone/quaternized dimethylamino- 
ethylmethacrylate copolymers, 
vinylcaprolactam/vinylpyrrolidone/dimethyl 

amino ethylmethacrylate terpolymers, polyvinylpyrrolidone, and 
methacrylate/di vinyl benzene copolymers; or (b) a buffer 
selected from the group consisting of aspartic acid, glutamic acid, 
citric acid, succinic acid, phosphoric acid, acetic acid, EDTA 

sulfuric C acid benZ ° iC tartaric acid ' maleic acid - fumaric acid, 

12. The method of claim 8 wherein the cathodic reservoir is buffered 
with a buffer selected from the group consisting of 

citric acid and EDTA. 

• . . electrotransport agent delivery, the anodic reservoir at a pH above 
4, wherein said anionic reservoir is buffered with an anionic 
buffer selected from the group consisting of histidine, lysine 
arginine, aspartic acid, glutamic acid, cysteine, tyrosine, and 

combinations thereof; and (b) maintaining, during electrotransport 

delivery, the cathodic reservoir t. 

. during electrotransport agent delivery, the anodic reservoir at a pH 
above 4, wherein said anodic reservoir is buffered with a buffer 
selected from the group consisting of: (i) aspartic acid, glutamic 



agent 



acid, 



succinic acid, phosphoric acid, acetic acid, lactic acid, boric 
maleic acid, fumaric acid, sulfuric acid, formic' acid, malic acid, ' 
malonic acid, glutaric acid, and adipic acid; (ii) tromethamine, 
tnethanolamine, imidazole, ammonia, ethanolamine, 
diethanolamine, histidine, lysine, and arginine; (iii) calcium 
chloride dihydrate, triethanolamine hydrochloride, magnesium chloride 
heptahydrate, diethanolamine hydrochloride, ammonium chloride, 
ethanolamine hydrochloride, potassium chloride, and sodium chloride; 
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SUMM • • • for example Jacobsen et al U.S. Pat. No. 4,416,274 (sodium 



• phosphate buffers) and Hillman et al U.S. Pat No 5 088 978 ( 
citric acid/citrate salt buffers) . Although conventional buffers 
undesirable e ° tlVe t0 maintain donor re servoir pH, they introduce 

extraneous ions which tend. . . anodic donor reservoir for 
delivering 

a cationic drug D. sup. + is buffered with a citrate salt (eg, sodium 
citrate) , the citrate buffer absorbs hydronium ions produced 
by water hydrolysis at the anode but leaves extraneous sodium ions 



which 



SUMM 



SUMM 



SUMM 



DETD 
may 



compete with the drug. 

: nnrie : ^ liSt ! ri " 9 ° f the skin in contact with either the cathode or 
anode is dependent upon both the P H and the buffer composition 
or the anodic and cathodic reservoirs. 

" : • Del - Rev - d992), 9, 239-264, the preferred pH range for 
avoiding skin irritation for the donor reservoir, independent of the 
buffer used, is 3 to 8. Outside this pH range, according to this 
reference, irritation and/or damage of the stratum corneum 
In a further preferred embodiment, the pH of one or both of the 
reservoirs is maintained using a suitable buffer Most 
preferably, the cathodic reservoir is buffered using a cationic 
buffer and/or the anodic reservoir is buffered using an anionic 
buffer. Most preferably, the cathodic and/or anodic electrodes 
are composed of electrochemically reactive materials, ie, an 
electrochemically oxidizable anode and an. 

- • . cathode) and/or for short periods of time (eg, <1 hour), it 



DETD 



be sufficient to simply add an acid (eg citric acid) to the 
cathodic reservoir to maintain the desired P H. However, while acids are 
effective in achieving a low cathodic. . . reservoir P H, they 
introduce undesirable competing ions in those instances where the 
cathodic electrode is the donor electrode. Thus, adding citric 
acid to a cathodic donor reservoir containing salicylate anions 
undesirable adds citrate ions which compete with the salicylate ions 

Preferably, the cathodic reservoir contains at least one cationic 
buffer. A buffer cation within the cathodic reservoir 

will tend not to be electrotransported through the skin since anions, 
and not cations, are predominantly delivered from the cathodic 
reservoir 

by electrotransport. A poorly transported buffer is preferred 

in order to avoid depletion of the buffer from the reservoir 

as well as any irritation associated with buffer ion being 

transported into the skin. Amino acids are preferred cationic buffers 

Preferably, the counter ion, ie anion, to the buffer cation is 

chloride. In many cases, the counter anions to the buffer ions 

are transported into the skin from the cathodic reservoir. Chloride is 

a 

preferred counter anion because the skin has. 
The concentration of buffer required in the reservoir will 
depend on the properties of the specific buffer selected. 
Generally, the buffer concentration will range from about 
0.01M to about 1.0M. Preferably, the buffer concentration will 
be about 0.01M to about 0.50M. More preferably, the buffer 
concentration will be about 0.01M to about 0.20M. 

Reservoir ' * ' ACid Buffers for Cathodic 

pH RANGE FOR PREFERRED pH RANGE 
AMINO ACID 

CATIONIC BEHAVIOR 

FOR CATIONIC BEHAVIOR 
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histidine 

1-5 

lysine 1-4 
arginine 1-4 



2-4 

1.5-3.5 
1.5-3.5 



aspartic acid 

1-3 2-3 
glutamic acid 

1-3.2 2-3.2 
cysteine 1-4 2-3 
tyrosine 1-4 2-3 
other amino acids 

1-4 2-3.5 



DETD 



DETD 



the 



DETD 



Alternatively, the cathodic reservoir may be buffered using an anionic 
or negatively charged buffer, which is electrotransported 
through the skin, or alternatively, mixtures of a cationic 
buffer from Table 1 and an anionic buffer from Table 2 

may also be used. However, the cationic buffers of Table 1 are 
preferred, particularly when the cathodic electrode is the donor 
electrode, since buffer cations will not be electrotransported 
through the skin. Thus, irritation from the presence of a buffer 
ion in the skin is minimized, as discussed above. The preferred anionic 
buffers include those named in TABLE 2. 

. no buffering capacity may optionally be incorporated into the 
cathodic reservoir. Such additives may be advantageous in decreasing 

potential buffer depletion from the reservoir. A disadvantage 

of adding sodium chloride to the reservoir, at least in the case where 

the. 

TABLE 2 



Anionic Acid Buffers for Cathodic Reservoir 

pH RANGE FOR PREFERRED pH RANGE 
BUFFER ANIONIC BEHAVIOR 

FOR ANIONIC BEHAVIOR 



aspartic acid ~ ~ : 

3-5 3-4 
glutamic acid 

3.2-5 3.2-4 
citric acid 

1- 5 2-4 
succinic acid 

2- 5 3-4 
phosphoric acid 

1-5 2-4 
acetic acid 

3.5-5 3.5-4 
EDTA 1-5 2-4 
tactic acid 

2.7-4.5 2.7-4 
benzoic acid 

3- 5 3-4 
tartaric. 

DETD • * • < e 9' platinum or stainless steel), the anodic reservoir is 
preferably buffered at a pH above about 4. More preferably, the 
buffer has a relatively low anodic electrotransport rate through 
the skin. Preferred buffers include amino acids exhibiting anionic 
behavior at a. 

DETD 

pH RANGE FOR PREFERRED pH RANGE 
AMINO ACID 

ANIONIC BEHAVIOR 

FOR ANIONIC BEHAVIOR 



Reservoir 



histidine 

7.5-10.5 
cysteine 7-12 
tyrosine 7.8-11.4 
lysine 9.7-11.8 



7.5-10 
7.5-11.5 
8.3-10. 9 
9.7-11.3 



arginine 10.6-13 
aspartic acid 

3-5.2 

8.5-11. 1 
glutamic acid 

3.2-5.5 

8.4-11 
other amino acids 

8-12 



10.8-12 

4-4.6 
9.1-10.5 

4-5 

8.9-10.4 
9-11 



DETD . . . for the anodic reservoir. Examples of such acids can be found 
in TABLE 5. The preferred anionic acid buffers include citric 
acid, succinic acid, phosphoric acid, maleic acid, and malonic acid. 

DETD TABLE 5 



Anionic Acid Buffers for Anodic Reservoir 

ANIONIC PREFERRED ANIONIC 

BUFFER pH RANGE pH RANGE 



citric acid 

3-8 

succinic acid 

3-7.5 
phosphoric acid 
3-9 

maleic acid 



4-7 



4-6.5 



3-7.5 



malonic acid 



3-7.5 



4-8 



4-7 



4-7 



acetic acid 

3-6 4-5.5 
boric acid 8-10.5. 

DETD Alternatively, the anodic reservoir may be buffered using a 

buffer which has a relatively high anodic electrotransport rate, 
ie, a cationic or positively charged buffer which buffers the 
anodic reservoir at a pH greater than about 4, preferably at a pH of 
about 4 to. . . In addition, mixtures of an acid from Table 5 and a 
base from Table 6 may also be used to buffer the anodic 
reservoir. However, the buffers of Table 5 are preferred over the 
buffers of Table 6, particularly when the. . . the agent for 

delivery 

into the body. The preferred bases for use in the anodic reservoir 
include tromethamine, triethanolamine and imidazole. 
DETD TABLE 6 

Cationic Amino Acids for the Anodic Reservoir 

pH RANGE FOR PREFERRED pH RANGE 
BASE BUFFER 

CATIONIC BEHAVIOR 

FOR CATIONIC BEHAVIOR 



tromethamine 

6.8-9.3 7.3-8.8 
triethanolamine 

6.5-9 7-8.5 

imidazole 

5.8-8.2 6.3-7.7 
ammonia 8-10 .5 8 . 5-10 

ethanolamine 

8.2-10.8 8.8-10.2 
diethanolamine 

7.6-10.2 8.2-9.6 

histidine 

3-7.5 4-7.5 
lysine 7.7-9.7 8.2-9.7 
arginine 7 . 8-10 . 8 8.3-10.8 



■DETD The concentration of buffer required in the anodic reservoir, 

as in the cathodic reservoir, will depend on the properties of the 
specific buffer selected. Generally, the buffer 

concentration in the anodic reservoir will range from about 0.01M to 
about 1.0M. Preferably, the buffer concentration will be about 
0.01M to about 0.50M. More preferably, the buffer 
concentration will be about 0.01M to about 0.20M. 

DETD in those cases where competition from buffer ions/counterions 
must be minimized or eliminated, the buffer added to the 
anodic or cathodic reservoir is preferably polymeric. Examples of 
polymeric buffers include, without limitation, those listed in 

DETD TABLE 7 ' 



ANIONIC CATIONIC 
POLYMERIC BUFFER pH RANGE pH RANGE 



polyacrylic acid 3-8 
polymethacrylic acid 
3-8 

poly(styrene maleic 
3-8 

anhydride) 

methacrylate/divinyl 
3-8 

benzene copolymers . sup . 1 
poly (2-acrylamido-2- 
1-5 

methylpropane 
sulfonate) 

copolymers of acrylic 
3-8 

acid and long chain 
acrylate esters. sup. 2 
poly (methyl vinyl . 

DETD * * • angiotensin II antagonists, antidiuretic hormone agonists, 

antidiuretic hormone antagonists, bradykinin antagonists, CD4 
ceredase, 

CSF's, enkephalins, FAB fragments, IgE peptide suppressors, IGF 
-1, neuropeptide Y, neurotrophic factors, oligodeoxynucleotides and 
their analogues such as antisense RNA, antisense DNA and anti-gene 
nucleic acids, opiate peptides, . 
DETD In this set of experiments, sodium phosphate buffer (ie, 

negatively charged phosphate buffer) was added to the cathodic 
reservoir and various positively charged buffers having chloride 

counter 

ions were added to the anodic. 
DETD TABLE 9 

SKIN SKIN " ~ 

ANODIC RESISTANCE 

IRRITATION 

BUFFER RESERVOIR pH 

(KOhms .multidot. cm. sup. 2) 
( . alpha . ) 

0 . 15M calcium " ~* ~ " ~ 

4.88 48.3 5.1 

chloride dehydrate 

0.15M 5.28 33.9 1.7 

triethanolamine 

hydrochloride 

0 . 15M magnesium 

5.3 41.7 2.6 

chloride heptahydrate 
0.15M diethanolamine 
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DETD These experiments involved the use of histidine, lysine and 

t ) .' J 10 for the cathodic reservoirs buffered with L-lvsine or 
L-histidine; (ii) in TABLE 11 for the anodic reservoir buffed with 
S£Zr a S i. aCld ' ° r monobasi <= sodium phosphate, (Tit' in 

T?£itl r Cathodic reservoirs buffered with ^hisUdine 
L-lysine, or L-arginine, and (iv) in TABLE 13 for the cathodic' 
Phosphate™ 1 " bU " ered With Pho-Phoric acid and monobasic"^ 

ANODIC RESISTANCE ' NaCI, 

SKIN 

q.s. to 
RESERVOIR 

. (R) IRRITATION 

desired pH, and water q.s.) 

PH (KOhms .multidot. cm. sup. 2) 

( .alpha. ) 
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3% HPC, NaOH 



0 


. 05M 


citric 


acid 












. 05M 




2. 11 


51 


.6 


4 


.7 


0 


citric 


acid 
















2.72 


50 


.9 


5 


.3 


0, 


. 05M 


citric 


acid 
















3. 62 


45, 


. 6 


4, 


. 0 


0. 


. 05M 


citric 


acid 
















4.52 


33. 


.2 


2. 


.7 


0. 


05M 


citric 


acid 
















5.31 


29. 


.6 


2. 


7 


0. 


05M 


citric 


acid 
















6.55 


27. 


4 


3. 


3 


0. 


05M 


sodium 


phosphate 














7.47 


23. 


4 


2. 


6 



0. 05M boric acid 

8.80 22.5 2.5 
0 . 05M boric acid 

9.93 23.5 2.5 



DETD " ~ ' 

4.93 7.1 

0.05M L-histidine base 

6.00 7.0 

0.05M L-lysine base 6.55 6.4 
0.05M L-histidine base 

7.09 6.6 

0.05M L-lysine base 8.98 6.4 

0.05M L-arginine base 10.19 6.4 



L-histidine base 



Because the buffer ions in this Example had a charge which was 

JPPoaif the charge on the electrode (ie, positively charged 
buffer ions in the cathodic reservoir and negatively charged 
buffer ions in the anodic reservoir) , a negligible amoun^S 

Tht\lln\Tr^^ ranSP °^ e t int ° thS Skin by electromigration. 

StaiieS irritatl ° n f" d skln resistance results were similar to those 

obtained . Furthermore, buffering of the reservoirs alone is 

charge SUfflClent t0 reduce ski * irritation and skin resistance, tnTthe 

of the buffer ion (which charge effects whether or not the 
10 ? 15 delivered at a significant rate into the skint 
DETD ZltL* aPPSar t0 si 9 nifica ntly affect the results, at least 
DETD Cathodic reservoir compositions containing sodium phosphate buffers' 



(negatively charged buffer ions) were evaluated in this set of 

experiments. All compositions contained 0.05M phosphoric acid, 0.1M 

sodium chloride, 6% polyvinyl alcohol, . 
DETD In this EXAMPLE, negatively charged phosphate buffer ions were 

present in the cathodic reservoir and hence, were transported into the 

skin. As FIGS. 11 and 12 illustrate,. 
DETD Cathodic reservoir formulations containing histidine chloride 
buffer (ie, positively charged histidine buffer ions) 

and sodium citrate buffer (ie, negatively charged citrate 
buffer ions) at pH 3 and 4 were studied. All compositions 

contained 0.1M buffer (histidine or citrate), 6% polyvinyl 

alcohol (PVA), 4% hydroxypropylmethylcellulose (HPMC) , either HC1 (for 

histidine) or NaOH (for citric acid) q.s. to the desired pH, 

and q.s. water. 

DET D . - . hours after the end of wearing. Both R and .alpha, values are 
given in TABLE 15 as a function of buffer, pH, and number of 
hours after removal. Each data point for pH 4 represents an average of 
readings for seven. 

DETD ... 13 and 14 show plots of skin irritation (.alpha.) and skin 
resistance (R) , respectively, versus hours after device removal for 
citric acid and histidine buffers at pH 4. FIGS. 15 and 16 show 
plots of skin irritation (.alpha.) and skin resistance (R) , 
respectively, versus hours after device removal for citric 
acid and histidine buffers at pH 3. 

DETD In one set of tests, the cathodic reservoir contained positively 

charged 

histidine buffer, while in the other set, the is cathodic 
reservoir contained negatively charged citrate buffer. Hence, 
the citrate buffer ions were transported into the skin by 
electromigration while the histidine buffer ions were not. 
Although skin resistance values for the two buffers were not 
significantly different (See FIGS. 14 and 16), buffering the cathodic 
reservoir with histidine resulted in lower skin irritation compared to 
buffering with citric acid (See FIGS. 13 and 15). Therefore, 
preventing or at least minimizing buffer transport into the 
skin (ie, through use of a cationic buffer in the cathodic 
reservoir and/or an anionic buffer in the anodic reservoir) is 
preferred for minimizing skin irritation. 
DETD Cathodic reservoir formulations containing histidine chloride 
buffer adjusted to the desired pH with hydrochloric acid were 
placed on chest and arm sites of five different groups of. 
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DETD • • • practice of the invention mentioned above include nerve growth 
factors (NGF, NGF-2/NT-3) , epidermal growth factor (EGF) , fibroblast 
growth factor (FGF) , insulin-like growth 
factor (IGF), transforming growth factor (TGF) , 

platelet-derived cell growth factor (PDGF), hepatocyte growth factor 
(HGF) and so on. 

DETD * • * base necessary for dispersion of such substances. Said 

additives include but are not limited to pH control agents, such as 
arginine, sodium hydroxide, glycine, hydrochloric acid, 
citric acid, etc., local anesthetics represented by benzyl 

alcohol, isotonizing agents such as sodium chloride, mannitol, 
sorbitol, 

etc., adsorption inhibitors such. 
DETD . . . sodium lauryl sulfate, sodium myristyl sulfate, 
polyoxyethylene 

alkyl ethers, polyoxyethylene alkyl esters, etc.), caproic acid, lactic 
acid, malic acid and citric acid and alkali metal salts 
thereof, pyrrolidonecarboxylic acids, alkylpyrrqlidonecarboxylic acid 
esters, N-alkylpyrrolidones, proline acyl esters and so on. While the. 

DETD • • - form of p-bromobenzyloxycarbonyl ester, the carboxyl group of 
glutamic acid or aspartic acid in the form of benzyl ester, the 
imidazole nitrogen of hystidine with benzyloxy methyl, the 



^ side-chain amino group of lysine with 2-chlorobenzyloxycarbonyl, the 

guanidmo group of arginine with p-toluenesulf onyl, and the 

indoleimine group of tryptophan with formyl. All the amino acids were 

obtained from Applied Biosystems Japan. 
DETD In 155.5 .mu.l of 1/10M citric acid buffer (pH 3.5) 

was suspended 16.75 mg of human insulin (Wako Pure Chemical 
Industries) . 

A 20 .mu.l of this suspension was. 
DETD In 155.5 .mu.l of 1/10M citrate buffer (pH 3.5) was dispersed 

16.75 mg of human insulin (Wako Pure Chemical) and 50 .mu.l of this 

dispersion was blended. 
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SUMM Various ways are known to release growth hormone. For example 
chemicals 

such as arginine, L-3, 4-dihydroxyphenylalanine (L-DOPA) , 
glucagon, vasopressin, and insulin induced hypoglycemia, as well as 
activities such as sleep and exercise, indirectly cause growth. 
. . . 89/07111 and B-HT920 or growth hormone releasing factor and' 



SUMM 
its 



DETD 
mL 



DETD 



analogs or growth hormone and its analogs or somatomedins includinq 
IGF-1 and IGF- 2. 

. 3 hours at room temperature, the mixture was diluted into 30 

of ethyl acetate and washed with 5% aqueous citric acid, 

saturated aqueous sodium bicarbonate (2. times.) and brine. The organic 

layer was removed, dried over magnesium sulfate, filtered and solvents. 

. . . After 1 hour at room temperature, the mixture was added to 20 
mL ethyl acetate and washed with 1M aqueous citric acid, 
saturated aqueous sodium bicarbonate and brine. The organic layer was 
removed, dried over magnesium sulfate, filtered and solvents removed. 



DETD 



DETD 



DETD 
added 



DETD 



DETD 



. . . temperature for 4 hours. The mixture was added to 30 mL ethyl 
acetate and washed twice with pH 7 . 0 phosphate buffer and once 
with brine. The organic layer was removed, dried over magnesium sulfate 
filtered and solvents removed in vacuo. The. 

. for 2 hours. The reaction mixture was added to 50 mL of ethyl 
acetate and washed with pH 7 . 0 phosphate buffer (2. times.) and 
brine. The organic layer was removed, dried over magnesium sulfate, 
filtered and solvents removed under vacuum. Purification by. 

. mixture was stirred at room temperature for 20 hours then 

to 100 mL ethyl acetate and washed with 5% citric acid 
(2. times.) and brine. The organic layer was removed, dried over 
magnesium sulfate, filtered and solvent removed under vacuum to. 



. . . After 2 hours at room temperature, the mixture was added to 30 
mL of ethyl acetate and washed with 5% citric acid (2.times.), 
saturated aqueous sodium bicarbonate and brine. The organic layer was 
removed, dried over magnesium sulfate, filtered and solvents. 

1 hour. The reaction mixture was added to 30 mL of ethyl 
acetate/hexane (1-:1) and washed with pH 7 . 0 phosphate buffer 
and once with brine. The organic layer was removed, dried over 
magnesium 

sulfate filtered and solvents removed under vacuum. The. 
DETD • • * for 48 hours then concentrated under vacuum. The residue was 
redissolved in ethyl acetate and the solution washed with 5% 
citric acid and brine, then dried over magnesium sulfate, 

filtered and evaporated under vacuum to afford 1.75 g (7.63 mmol, 



DETD 



98%) , 

. . . two hours at room temperature, the mixture was added to 20 mL 
of ethyl acetate and washed with 5% aqueous citric acid, 
saturated aqueous sodium bicarbonate and brine. The organic layer was 
separated, dried over magnesium sulfate, filtered and solvents removed 



DETD • • • Af ter 2 hours the reaction was diluted with 75 mL of ethyl 
acetate, washed with 25 mL of 5% aqueous citric acid, 25 mL of 
saturated aqueous sodium bicarbonate and 25 mL of brine. The organic 
layer was dried over magnesium. 

DETD * ' ■ After 2 hours, the reaction was diluted with 75 mL of ethyl 
acetate, washed with 25 mL of 5% aqueous citric acid, 25 mL of 
saturated sodium bicarbonate and 25 mL of brine. The organic layer was 
dried over magnesium sulfate, ... 

DETD \u\J 6 " 2 Iran ° 1) ° f 2 ' 3 - is °P r °Py 1 idene-D-threitol in 6.0 mL of dry 

dimethylformamide at 0. degree. C. was added 0.44 g (6.5 mmol) of 
imidazole followed by dropwise addition of a solution of 0.93 g 
(6.2 mmol) of t-butyldimethylsilyl chloride in 6.0 mL of" 
dimethylformamide.. 

DETD * ' • room temperature for 2 hours then diluted with 100 mL of ethyl 
acetate, washed with 25 mL of 5% aqueous citric acid, 25 mL of 
saturated sodium bicarbonate and 25 mL of brine. The organic layer was 
dried over magnesium sulfate, ... 

DETD ... for 2 hours. The reaction was diluted with 75 mL of ethyl 
acetate, washed with 25 Ml of 5% aqueous citric acid, 25 mL of 
saturated aqueous sodium bicarbonate and 25 mL of brine. The orqanic 
layer was dried over magnesium. 

DETD * * * 1.5 g of 2-bromo-4-iodotoluene and heated briefly to 
40. degree. 1 

C. The mixture was cooled and partitioned between ether and saturated 
citric acid. The organic layer was separated, washed with brine 

(2 times.), dried over magnesium sulfate, filtered and concentrated 
under vacuum. The. 
CLM What is claimed is: 
- . . with other growth hormone secretagogues such as, GHRP-6 or GHRP-1 
growth hormone releasing factor (GRF) or one of its analoqs, tqf 
-1 or IGF-2, or B-HT920. 



For example, 
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SUMM Various ways are known to release growth hormone! 
chemicals 

such as arginine, L-3, 4-dihydroxyphenylalanine (L-DOPA) , 
glucagon, vasopressin, and insulin induced hypoglycemia, as well as 
activities such as sleep and exercise, indirectly cause growth 
• - . 89/07111 and B-HT920 or growth hormone releasing factor and' 



SUMM 
its 



analogs 
IGF-1 and 



DETD 
mL 



DETD 



or growth hormone and its analogs or somatomedins includina 
IGF- 2. * 

. . . 3 hours at room temperature, the mixture was diluted into 30 

of ethyl acetate and washed with 5% aqueous citric acid, 

saturated aqueous sodium bicarbonate (2. times.) and brine. The organic 

layer was removed, dried over magnesium sulfate, filtered and solvents. 

. . . After 1 hour at room temperature, the mixture was added to 20 
mL ethyl acetate and washed with 1M aqueous citric acid, 
saturated aqueous sodium bicarbonate and brine. The organic layer was 
removed, dried over magnesium sulfate, filtered and solvents removed 



DETD 



DETD 



DETD 
added 



. . . temperature for 4 hours. The mixture was added to 30 mL ethyl 
acetate and washed twice with pH 7.0 phosphate buffer and once 
with brine. The organic layer was removed, dried over magnesium sulfate 
filtered and solvents removed in vacuo. The. 

. . . for 2 hours. The reaction mixture was added to 50 mL of ethyl 
acetate and washed with pH 7 . 0 phosphate buffer (2. times.) and 
brine. The organic layer was removed, dried over magnesium sulfate, 
filtered and solvents removed under vacuum. Purification by. 

. mixture was stirred at room temperature for 20 hours then 



tcv 100 mL ethyl acetate and washed with 5lr citric acid 

(2. times.) and brine. The organic layer was removed, dried over 

magnesium sulfate, filtered and solvent removed under vacuum to. 

DETD . . . After 2 hours at room temperature, the mixture was added to 30 
mL of ethyl acetate and washed with 5% citric acid (2.times.), 
saturated aqueous sodium bicarbonate and brine. The organic layer was 
removed, dried over magnesium sulfate, filtered and solvents. 

DETD ... 1 hour. The reaction mixture was added to 30 x mL of ethyl 
acetate/hexane (1:1) and washed with pH 7.0 phosphate buffer 
and once with brine. The organic layer was removed, dried over 

magnesium \ 

sulfate filtered and solvents removed under vacuum. The.'X . 

DETD . . . for 48 hours then concentrated under vacuum. The\residue was 
redissolved in ethyl acetate and the solution washed with 5% 
citric acid and brine, then dried over magnesium sulfate, \ 

filtered and evaporated under vacuum to afford 1.75 g (7.63\mmol, 98%). 

• • \ 

DETD . . . two hours at room temperature, the mixture was added\to 20 mL 
of ethyl acetate and washed with 5% aqueous citric acid, ^ 
saturated aqueous sodium bicarbonate and brine. The organic layer was 
separated, dried over magnesium sulfate, filtered and solvents Removed. 

DETD . . . After 2 hours the reaction was diluted with 75 mL of ethyl 
acetate, washed with 25 mL of 5% aqueous citric acid, 25 mL of \ 
saturated aqueous sodium bicarbonate and 25 mL of brine. The organic 
layer was dried over magnesium. ... \^ 

DETD . . . After 2 hours, the reaction was diluted with 75 mL of ethylN 
acetate, washed with 25 mL of 5% aqueous citric acid, 25 mL of \ 
saturated sodium bicarbonate and 25 mL of brine. The organic layer was, 
dried over magnesium sulfate, ... \ 

DETD . . . (6.2 mmol) of 2 , 3-isopropylidene-D-threitol in 6.0 mL of dry \ 
dimethyl formamide at 0. degree. C. was added 0.44 g (6.5 mmol) of 
imidazole followed by dropwise addition of a solution of 0.93 g 
(6.2 mmol) of t-butyldimethylsilyl chloride in 6.0 mL of 
dimethyl f ormami de . . 

DETD . . . room temperature for 2 hours then diluted with 100 mL of ethyl 
acetate, washed with 25 mL of 5% aqueous citric acid, 25 mL of 
saturated sodium bicarbonate and 25 mL of brine. The organic layer was 
dried over magnesium sulfate, . 

DETD . . . for 2 hours. The reaction was diluted with 75 mL of ethyl 
acetate, washed with 25 mL of 5% aqueous citric acid, 25 mL of 
saturated aqueous sodium bicarbonate and 25 mL of brine. The organic 
layer was dried over magnesium. 

DETD . . . 1.5 g of 2-bromo-4-iodotoluene and heated briefly to 

40 . degree . 

C. The mixture was cooled and partitioned between ether and saturated 
citric acid. The organic layer was separated, washed with brine 

(2.times.), dried over magnesium sulfate, filtered and concentrated 
under vacuum. The. 



